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INTRODUCTION 



MONTANA WEATHER DATA is a handbook on Montana weather. 
The weather data has been compiled for the daily re- 
cording of the National Climatological Center for 
three locations. The data is compiled for a five year 
span of time and five year averages determined there- 
from. The years covered are 1974 thru 1978. The 
data is grouped by city and the cities are arranged 
alphabetically . 

The material contained in this Montana Weather Data 
manual is designed specifically for use with the 
instruction manual The Technical Assistance Audit - 
Estimating Energy Usage and will flow into the charts 
and procedures presented therein. The data includes 
the following. 

TABLE .iO. 1 - MONTTTT.Y TEMI 1. 1^.^^ i u kii. 

Typical monthly summary of \veathor data. 



TABLI 



^TTn m-», n T t:^ 



L ive-year average degree nours for heating and 
cooling along with the hours of occurrence. 

TABLE NO. 5 - MONTHLY EXTREME TEMPERATURE 

The warmest and coldest day of each month for 
5 years, with temperatures given in increments 
of three hours. 

TABLE NO. 5A - FIVE YEAR AVERAGE OF EXTREME TEMPERATURE 
The five year average of the warmest and coldest 
day of each month, with temperatures given in 
increments of three hours. 

TABLE NO. 5B - AVERAGE MONTHLY TEMPERATURE BY THE 
MONTH - 3 HOUR INCREMENTS 
Average monthly temperatures given in 3 hour 
increments with 24 hour averages. Average 
monthly temperature for the hours of 19 thru 
04, 07 thru 16, 19 thru 07, and 10 thru 16. 



TABLE NO. 5C-1 - AVERAGE YEARLY DAY/NIGHT TEMPERATURE BY THE MONTH 
Average monthly temperature for each of 5 years and 5 year 
averages for hours of 19 thru 04 and 07 thru 16. 

TABLE NO. 5C-2 - AVERAGE YEARLY DAY/NIGHT TEMPERATURE BY THE MONTH 
Average monthly temperature for each of 5 years and 5 year 
averages for hours of 19 thru 07 and 10 thru 16. 

TABLE NO. 5C-3 - AVERAGE MONTHLY TEMPERATURE FOR FIVE YEARS 

BY THE MONTH - PROPORTION FACTORS FOR DEGREE 
HOURS (PH^jh) 
Average monthly temperature by the month for 5 years with 
5 year monthly averages and year averages. Proportion 
factors are computed for prorating degree hours to a 
specific year. 

TABLE NO. 5D-1 - MONTHLY WET BULB TEMPERATURE 

Typical monthly chart giving number of hours of various 
wet bulb temperatures for dry bulb temperatures above 78°. 
Monthly total hours of wet bulb occurrence and weight 
average wet bulb temperature for dry bulb temperatures 
above 78°. 

TABLE NO. 5D-2 - WET BULB TEMPERATURES FIVE YEAR WEIGHTED AVERAGE 

BY THE MONTH 
The hours of occurrence and the weighted average wet bulb 
temperature by the month, with yearly total hours of occurrence 
and the yearly weighted average wet bulb temperature for dry 
bulb temperatures above 78°. Five year average hours of 
occurrence by the month, five year weight average wet bulb 
temperature by the month, five year average hours of occurr- 
ence, and five year weighted average wet bulb temperature for 
dry bulb temperatures above 78°, 

TABLE NO. 6 - PERCENT OF SUNSHINE 

Percent of sunshine is compiled by the month for 5 years 
with 5 year monthly, yearly and 5 year average given. 



- ? 



TABLE NO. 7 - AVAILABILITY OF SOLAR ENERGY 
Flat Plate Collector-Single Glazed 

TABLE NO. 7A - AVAILABILITY OF SOLAR ENERGY 
Flat Plate Collector-Double Glazed 

TABLE NO. 8 - AVAILABILITY OF SOLAR ENERGY 
Concentrating Collector 

In addition to the above tables which are compiled for all 
locations, a series of Tables No. 4 are included. 

TABLE NO. 4A-3 - AVERAGE TEMPERATURE DIFFERENCE FOR 

ESTIMATING ANNUAL ENERGY USE (ROOFS) 

TABLE NO. 4B-3 - AVERAGE TEMPERATURE DIFFERENCE FOR 

ESTIMATING ANNUAL ENERGY USE (WALLS) 

TABLE NO. 4C-3 - DIRECT SOLAR AND DIFFUSED SKY RADIATION 

FOR GLASS 

TABLE NO. 4C-4 - SHADING COEFFICIENTS AND "U" VALUES FOR 

GLASS 
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DEFINITIONS 

The following are definitions of terms as used in this Handbook 
of weather data. 

DEGREE HOUR: A temperature differential of one degree for a 
time span of one hour. 

DIRECT SOLAR & DIFFUSE SKY RADIATION: Heat gain in btu per hour 
per square of masonry opening for single common 
window glass resulting from the direct solar and 
diffuse sky radiation. 

DRY BULB TEMPERATURE: The measurement of the intensity of heat 
with a standard dry bulb thermometer. 

MEAN TEMPERATURE: Middle of the five degree range. 

NUMBER OF DEGREE HOURS ABOVE OR BELOW: The summation of all 
one degree temperature increments for a time 
sp=^n of one ho\ir above or below the stated 
temperature. 

NUMBER OF HOURS ABOVE: The number of hours during the year 
• when the temperature is above the stated 

temperature. There are 8760 hours in the year. 

NUMBER OF HOURS BELOW: The number of hours during the year 
when the temperature is below the stated 
temperature. There are 8760 hours in the year. 



HOURS OF OCCURRENCE: 



The number of hours during the year that the 
stated temperature occurred. 



TEMPERATURE RANGE: A five degree temperature range for example 

-l*-* thru -5° and 0° thru 4° the mean temperature 
being -2 1/2° and +2 1/2°. 

THREE HOUR INCREMENT: Temperatures are recorded every three hours, 

usually 1:00, 4:00, 7:00 and 10:00 AM and 
1:00, 4:00, 7:00 and 10:00 PM. The temperature 
recorded is assiomed to be the average temperature 
for a three hour time span with the time of 
recording at the center of the three hour increment, 

TOTAL EQUIVALENT TEMPERATURE DIFFERENTIAL: The temperature difference 

between the outer and inner surface of a wall or 
roof resulting from direct solar radiation and 
transmission. 

WET BULB TEMPERATURE: Temperature recorded by a wet bulb thermometer 

when moisture is rapidly evaporated from the 
wicking around the thermometer bulb. 
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BILLINGS WEATHER DATA 



Extrapolated from data published by 
National Oceanic and Atmospheric Administrative 
Environment Data Service on local climatological 
data recorded at Billings recording station. 
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BILLINGS, MONTANA 



DEGREE HOUR TABLE NO. IB 
5~Year Average 197A - 1978 



T 

E 
D M 
E p 
G ' 
R 



Temperature 
Range Degrees 

Mean 
Temperature 
Degrees 



Hours 

of 
Occur- 
rence 



No. of Hours 

below 
Temperature 



No. of Degree 
Hours of Heating 
Below Temperature 



No. of Hours 

Above 
Temperature 



No. of Degree 
Hours of Cooling 
Above Temperature 






-18 



-17 



-16 



- 16 and belov 



- 20 



12.0 



2.4 
4.8 
7.2 
9.6 
12.0 



1.2 



4.8 



10.8 



19.2 



8765.5 
8763.1 
8760.7 
8758.3 
8755.9 



581,742.0 



572,982.5 



564,223.0 



555,463.5 



546,704.0 



-15 



_=1A. 



-13 



-12 



-11 



-15 thru -11 



22.8 



16.6 
21.2 
25.8 
30.4 
35.0 



30.0 



53.4 



76.8 



100.2 



1.23.6 



8753.5 
8748.9 
8744.3 
8739.7 
8735.1 



537,944.5 



529,202.6 



520,460.7 



511,718.8 



502,976.9 



-10 



- 9 



-=_8- 



j^JL 



^.Jl 



-10 thru -6 



70.8 



49.2 
63.4 
77.6 
91.8 
106.0 



147.0 



217.4 



287.8 



359,2 



428.6 



8730.5 
8716.3 
8702.1 
8687.9 
8673.7 



494,235.0 



485,540.1 



476,845.2 



468,150.3 



459,455.4 



.=_i 



^lA. 



^_1 



jzJL 



.Z-i. 



- 5 thru -1 



91.8 



124.4 
142.8 
161.2 
179.6 
198.0 



499.0 



650.9 



802.8 



954.7 



1,106.6 



8659.5 
8641.1 
8622.7 
8604.3 
8585.9 



450,760.5 



442,147.1 



433,533.7 



424,920.3 



416,306.9 



thru A 
2h 



174.6 



232.9 
267.8 
302.7 
337.6 
372.5 



>1,258.5 



1,543.8 



1,829.1 



2,114.4 



2,399.7 



6567.5 
8532.6 
8497.7 
8462.8 
8427.9 



407,693.5 



399,213.2 



390,732.9 



382,252.6 
373,772.3 



5 thru 9 



159.0 



404.3 
436.1 
467.9 
499.7 
531.5 



2,685.0 



4,157.0 



4,629.0 



5,101.0 



5,573.0 



8393.0 
8361.2 
8339.4 
8297.6 
8265.8 



365,292.0 



356,978.5 



348,665.0 



340,351.5 



332,038.0 



10 



IL 



12 



21 



IL 



10 thru 14 
121$ 



213.6 



574.2 
616.9 
659.6 
702.3 

.745,0 

'I 1 1 



6,045.0 



6,683.3 



7,321.6 
'),959.9 



8,598.2 



8234.0 
8191.3 
8148.6 
8105.9 
8063.2 



323,724.5 



315,597.2 



307,469.9 



299,342.6 



291,215.3 



11 



IL 



12. 



l£i. 



19 



15 thru 19 



211.2 



787.2 
829.4 
871.6 
913.8 
956.0 



9 1 236, 1 



1Q,Q87.3. 



10,937.7 



11,788.3 



12,638.9 



8020.5 
7978.3 
7936.1 
7893.9 
7851.7 



283,088.0 



275,172.9 



267,257.8 



259,342.7 



251,427.6 



243,512.5 
235,890.9 
228,269.3 



20 



21 



22 



23 



24 
IF 



26 



27 



28 



29 



30 
IT 



32 



33 
IT 



20 thru 24 
22Ji 



25 thru 29 
271$ 



30 thru 34 
321$ 



376.2 



1031.2 
1106.4 
1181.6 
1256.8 
1332.0 



13,489.5 



14,633,6 



15,777.7 



16,921.8 



18,065.9 



505.8 



709.8 



1433.2 
1534.4 
1635.6 
1736.8 
1838.0 



19,210.0 



20,794.9 



1980.0 
2122.0 
2264.0 
2406.0 
2548.0 



22,379.8 



23,964.7 



25,549.6 



27,134.5 



29j,327.4 



31,520.3 



7809.5 
7734.3 
7659.1 
7583.9 
7508.7 



7433.5 
7332.3 
7231.1 
7129.9 
7028.7 



33,713.2 

3i,W6.1 



39,099.0 



6927.5 
6785.5 
6643.5 
6501.5 
6359.5 



220,647.7 



213,026.1 



205,404.5 



198,224.1 



191,043.7 



183,863.3 



176,682.9 



169,502.5 



162,930.1 



156,357.7 



149,785.3 



143,212.9 



3^ 



IT 
38 



39 



35 thru 39 
371$ 



760.2 



2700.0 
2852.0 
3004.0 
3156.0 
3308.0 



41,027.1 



43,955.2 
46,883.3 



49,811.4 



6217.5 
6065.5 
5913.5 
5761.5 
5609.5 



136,640.5 



130,802.9 



124,965.3 



119,127.7 
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BILLINGS, MONTANA 









DEGREE HOUR TABLE NO. IB 






5-Year Avers 1974 - 1978 






T 
E 

G 
R 
E 

„,, . E 


Temperature 
Range Degrees 

Mean 

Temperatu e 

Degrees 


Hours 

of 
Occur- 
rence 


No. of Hour 3 

Below 
Temperatu] c 


No. of Degree 
Hours of Heating 
Belov Temperature 


No. of Hours 

Above 
Temperature 


No. of Degree 
Hours of Cooling 
Above Temperature 


AG 


40 thru A 
42-^5 


780.0 


3464.0 
3620.0 
3776.0 
3932.0 
4088.0 


52,739.5 


5457.5 
5301.5 
5145.5 
4989.5 
4833.5 


107,452.5 


41 


56.437.5 


102,385.0 


42 


50.135.5 


97.317.5 


43 


53,833.5 


92,250.0 


44 


57,531.5 


87,182.5 


45 


45 thru 49 


746.4 


4237.3 
4386.6 
4535.9 
4685.2 
4834.5 


71,229.5 


4677.5 
4528.2 
4378.9 
4229.6 
4080.3 


82,115.0 


46 


7S,690.7 


77,810.8 


47 


80,151.9 


73,506.6 


48 


84,613.1 


69,202.4 


49 


89,074.3 


64,898.2 


50 


50 thru 54 
52Ji 


772.8 


4989.1 
5143.7 
5298.3 
5452.9 
5607.5 


93,535.5 


3931.0 
3776.4 
3621.8 
3467.2 
3312.6 


60,594.0 


51 


98,756.4 


57,049.6 


52 


103,977.3 


53,505.2 


53 


109,198.2 


49,960.8 


54 


114,419.1- 


46,416.4 


55 


55 thru 59 
57ii 


714.0 


5750.3 
5893.1 
6035.9 
6178.7 
6321.5 


119,640.0 


3158.0 
3015.2 
2872.4 
2729.6 
2586.8 


42,872.0 


56 


125,604.5 


40,071.0 


57 


131,569.0 


37,270.0 


58 


137,533.5 


34,469.0 


59 


143,498.0 


31,668.0 


60 


60 thru 64 
621$ 


704.4 


6462.4 
6603.3 
6744.2 
6885.1 
7026.0 


149,462.5 


2444.0 
2303.1 
2162.2 
2021.3 
1880.4 


28,867.0 


61 


156.136.2 


26,775.3 


62 


162,809.9 


24,683.6 


63 


169,483.6 


22,591.9 


64 


176,157.3 


20,500.2 


65 


65 thru 69 
67i$ 


510.6 


7128.1 
7230.2 
7332.3 
7434.4 
7536.5 


182,831.0 


1739.5 
1637.4 
1535.3 
1433.2 
1331.1 


18,408.5 


66 


190,112.3 


16,924.2 


67 


197,393.6 


15,439.9 


68 


204,674.9 


13,955.6 


69 


211,956.2 


12,471.3 


70 


7n 4-u-.... -II. 




7626.9 

771 7 -3 


219,237.5 


1229.0 

1 1 -50 r 


10,987.0 


71 


PSfi.qqq.q 


Q QO.^ T 



TABLE NO. 5 



MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 



LOCATION: billings, Montana 



YEAR: 1974 





Temperature Warmest Day of Month 
Three Hour Increment 




4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 
to 
78° 




01 


0^ 


07 


10 


13 


16 


19 


22 




Jan. 


16 


51 


57 


51 


55 


57 


58 


51 


47 






Feb. 


26 


41 


39 


39 


50 


56 


54 


47 


41 






Mar. 


17 


55 


47 


48 


62 


64 


54 


45 


38 






Apr. 


25 


56 


50 


58 


74 


83 


82 


72 


65 






May 


26 


56 


54 


59 


73 


77 


72 


66 


63 






June 


25 


70 


62 


72 


84 


92 


95 


85 


80 






July 


15 


74 


65 


79 


90 


97 


98 


87 


77 






Aug. 


6 


65 


64 


70 


84 


95 


88 


72 


64 






Sept. 


25 


53 


59 


63 


76 


85 


87 


73 


69 






Oct. 


2 


46 


45 


54 


72 


81 


78 


70 


60 






Nov. 


21 


48 


47 


49 


58 


57 


52 


52 


47 






Dec. 


9 


36 


32 


33 


35 


50 


42 


37 


31 





" 


Temperacure Coldest Day c 
Three Hour Increment 


)f Month 






Month 


Day 
of 
■fonth 


Hour of Da 


y 






Deg.Hrs. 

CO 

70° 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 


11 


-13 


-16 


-16 


-11 


02 


01 


-04 


-03 




Feb. 


1 


10 


14 


21 


35 


1 39 


39 


37 


36 




Mar. 


23 


11 


10 


09 


15 


24 


28 


21 


20 




Apr. 


3 


28 


28 


32 


38 


36 


34 


31 


32 




May 

June 

July 


13 


38 


39 


41 


42 


35 


35 


33 


33 




1 


42 


39 


47 


57 


68 


70 


63 


55 




3 


50 


51 


59 


68 


74 


76 


71 


63 




Aug. 


20 


55 


54 


54 


49 


50 1 


52 


49 


49 
46 




Sept. 


27 


37 


33 


34 


42 1 47 


48 


44 




Oct. 


6 


27 


24 


28 


44 


54 


55 


48 


46 




Nov. 


29 


15 


14 


14 


25 


34 


26 


18 


20 




Dec. 


24 


03 


00 


04 


12 


20 


17 


16 


18 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCAT ION: BILLINGS, MONTANA YEAR: 1^75 



Temperature Warmest Day of Month 
Three Hour Increment 


>4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 
to 
78° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


23 


39 


40 


37 


44 


49 


44 


44 


39 




Feb. 


24 


33 


34 


33 


43 


40 


35 


31 


28 




Mar. 


16 


36 


36 


33 


46 


52 


55 


45 


38 




Apr. 


22 


41 


42 


45 


60 


60 


60 


50 


51 




Maiy 


15 


56 


51 


61 


77 


83 


84 


77 


65 




June 


24 


62 


55 


64 


77 


86 


86 


80 


68 




July 


27 


73 


64 


68 


83 


97 


97 


90 


82 




Aug. 


6 


70 


63 


70 


83 


92 


96 


86 


80 


' 


Sept. 


15 


56 


52 


59 


75 


87 


84 


74 


71 




Oct. 


3 


52 


47 


49 


68 


84 


82 


71 


70 




Nov. 


5 


50 


47 


50 


to-i 


67 


62 


58 


51 




Dec. 


4 


43 


42 


42 


53 


58 


58 


51 


47 





Temperature Coldest Day of Month 
Three Hour Increment 



Month 



Jan. 



Feb. 



Mar. 



Day 
of -i 
lonth 



Apr. 



May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 



31 



27 



31 



17 



20 



24 



29 



17 



Hour of Day 



01 



-08 



-05 



11 



17 



33 



49 



60 



50 



40 



29 



01 



-03 



04 



-11 



-06 



14 



17 



07 



-09 



-07 



15 



15 



10 



-04 



13 



16 



09 



-07 -06 



16 



31 



46 



54 



48 



38 



24 



-02 



-08 



39 



43 



61 



52 



40 



22 



-05 



01 



18 



16 



21 



48 



45 



66 



58 



52 



29 



-04 



08 



52 



43 



72 



70 



62 



37 



03 



14 



09 



-07 



14 



24 



19 



22 



02 



00 



-07 



-07 



13 



14 



50 



46 



70 



67 



62 



34 



-03 



14 



21 



45 



45 



60 



59 



50 



30 



-01 



15 



18 



42 



44 



58 



58 



45 



26 



-01 



18 



Deg.Hrs 
to 
70° 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 

YEAR: 1976 



LOCATION: BILLINGS, MONTANA 





Temperature Warmest Day of Month 
Three Hour Increment 




•lonth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs 
to 
780 




01 


04 


07 


10 


13 


16 


19 


22 




Jan. 


29 


. 42 


41 


38 


51 


57 


50 


42 


37 






Feb. 


23 


39 


43 


43 


48 


59 


59 


44 


44 






Mar. 


■ 31 


39 


36 


45 


60 


66 


67 


57 


57 






Apr. 


12 


49 


42 


47 


65 


76 


76 


69 


63 






May 


13 


48 


44 


54 


72 


81 


80 


72 


68 






June 


30 


53 


53 


65 


77 


88 


89 


84 


74 






July 


24 


70 


63 


77 


90 


102 


92 


84 


70 




Aug. 


22 


66 


58 


66 


83 


96 


97 


90 


78 






Sept. 


2 


72 


70 


74 


91 


91 


87 


71 


63 






Oct. 


1 


50 


48 


51 


66 


81 


79 


70 


63 






Nov. 


4 


44 


41 


45 


58 


66 


59 


54 


50 




Dec. 


16 


41 


41 


41 


49 


56 


52' 


50 


49 





Temperature Coldest Day of Month 
Three Hour Increment 


' 


Month 


Day 
of 
fonth 


Hour of Day 


Deg.Hrs. 




01 


04 


07 


10 


13 


16 


19 


22 


to 
70° 




Jan. 


7 


-09 


-09 


-10 


-10 


-09 


-11 


-12 


-11 






Feb. 


5 


00 


01 


-05 


01 


1 05 


04 


02 


00 






Mar. 


3 


-10 


-11 


-10 


-04 


03 


04 


04 


04 






Apr. 


3 


26 


25 


24 


33 


46 


53 


46 


41 






May 

June 

July 


2 


35 


31 


36 


45 


55 


56 


47 


39 






14 


45 


43 


44 


44 


50 


56 


50 


51 






28 


54 


52 


59 


75 


85 


87 


76 


69 






Aug. 


27 


46 


46 


52 


66 


74 


76 


67 


63 






Sept. 


27 


37 


34 


36 


40 


61 


60 


54 


48 






Oct. 


24 


22 


24 


23 


37 


49 


49 


38 


34 






Nov. 


27 


-03 


01 


05 


13 


18 


16 


14 


14 






[Deci 


31 


12 


14 


13 


12 


13 


12 


09 


03 


1 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCAT ION: BILLINGS, MONTANA YEAR: 1977 







Temperature Warmest Day c 
Three Hour Increment 


>f Month 






ionth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 
to 
78° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


18 


. 22 


34 


36 


41 


41 


41 


42 


34 




Feb. 


21 


47 


44 


43 


58 


63 


58 


48 


43 




Mar. 


" 23 


35 


32 


44 


58 


70 


67 


59 


55 




Apr. 


26 


45 


41 


50 


71 


81 


80 


65 


58 




May 


31 


50 


47 


57 


76 


84 


83 


75 


62 




June 


25 


71 


66 


73 


88 


95 


92 


87 


74 




July 


17 


79 


76 


82 


97 


98 


94 


81 


72 




Aug. 


24 


65 


60 


71 


85 


90 


87 


77 


74 




Sept. 


7 


61 


60 


65 


78 


87 


88 


80 


67 




Oct. 


16 


55 


56 


52 


70 


75 


70 


53 


51 




Nov. 


11 


37 


33 


l^ 


-.- 


65 


57 


57 


51 




Dec. 


3 


27 


31 


43 


45 


46 


47 


45 


43 





Temperature Coldest Day of Month 
Three Hour Increment 


Month 


Day 
of ■ 
fonth 


Hour of Day 


Deg.Hrs. 
to 
70° 




01 


OA 


07 


10 


13 


16 


19 


22 




Jan. 


8 


-03 


-06 


-06 


-08 


-01 


-02 


-02 


02 






Feb. 


25 


24 


23 


21 


34 


39 


35 


29 


28 






Mar. 


20 


18 


15 


13 


19 


29 


34 


29 


24 






Apr. 


3 


22 


20 


21 


34 


42 


42 


39 


40 






May 

June 

July 


18 


37 


36 


35 


37 


38 


39 


38 


39 






11 


49 


48 


53 


60 


68 


69 


64 


58 






11 


54 


50 


62 


71 


77 


77 


72 


66 






Aug. 


11 


53 


48 


54 


71 


83 


84 


73 


67 






Sept. 


24 


42 


42 


41 


50 


58 


50 


48 


46 






Oct. 


11 


29 


29 


32 


44 


52 


53 


45 


45 






Nov. 


21 


-15 


-17 


-18 


-04 


-01 


01 


03 


04 






Deci 


8 


-13 


-14 


-16 -15 


-15 


-15 


-15 


-16 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 



LOCATION: BILUNGS, MOBTftHA 



YEAR: 1978 



TeaperaCure Uaraesc Day of Month 
Three Hour Increment 


Honth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 


01 


0^ 


07 


10 


13 


16 


19 


22 


Jan. 


5 


. 05 


09 


26 


34 


40 


39 


40 


39 




Feb. 


23 


32 


33 


34 


38 


40 


40 


38 


38 




Mar. 


■ 30 


52 


49 


49 


71 


78 


74 


65 


56 




Apr. 


26 


54 


51 


50 


62 


70 


56 


51 


51 




May 


15 


61 


60 


65 


80 


88 


88 


80 


61 




June 


29 


68 


66 


66 


83 


90 


81 


74 


70 




July 


24 


65 


74 


71 


82 


93 


91 


82 


77 




Aug. 


6 


67 


63 


70 


84 


92 


94 


81 


73 




Sept. 


4 


67 


62 


63 


82 


96 


88 


78 


76 




Oct. 


10 


51 


52 


51 


69 


77 


12 


63 


55 




Nov. 


2 


44 


40 


40 


55 


68 


63 


58 


48 




Dec. 


24 


31 


30 


31 


39 


40 


37 


30 


25 





Temperacure Coldest Day of Month 
Three Hour Increment 


• 


Month 


Day 
of 
-tonch 


Hour of Day 


Deg.Hrs. 




01 


04 


07 


10 


13 


16 


19 


22 


to 
70° 




Jan. 


31 


02 


02 


-01 


-01 


-01 


-03 


-06 


-06 






Feb. 


1 


-08 


-06 


-05 


-03 


1 -01 


-06 


-06 


-05 






Mar. 


3 


-08 


-10 


-10 


-06 


-02 


-02 


-08 


-10 






Apr. 


20 


31 


29 


34 


49 


60 


58 


52 


50 






May 

June 

July 


5 


38 


38 


40 


43 


43 


44 


41 


41 






1 


44 


44 


44 


54 


55 


58 


53 


47 






20 


53 


53 


53 


54 


57 


56 


57 


55 






Aug. 


17 


48 


48 


53 


64 


69 


60 


56 


48 






Sept. 


18 


45 


44 


41 


39 


36 


34 


36 


37 






Oct. 


31 


27 


25 


26 


43 


55 


52 


43 


44 






Nov. 


21 


-09 


-09 


-10 


-03 


01 


00 


-01 


00 






Deci 


30 


-18 


-20 


-19 


-13 


-03 


-05 


-12 


-13 
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TABLE NO. 5A 

MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: BILLINGS, MONTANA YEAR: AVERAGE - 1974-1978 



Temperacure Warmesc Day of Monch 
Three Hour Incremenc 


Month 


Day 
of 
Monch 




Hour 


of Day 






Deg.Hrs. 
Co 
78° 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 




. 31.8 


36.2 


37.6 


45.0 


48.8 


46.4 


43.8 


39.2 




Feb. 




38.4 


38.6 


38.4 


47.4 


48.0 


49.2 


41.6 


38.8 




Mar. 




43.4 


40.0 


43. B 


59.4 


66.0 


63.4 


54.2 


48.8 




Apr. 




49.0 


45.2 


50.0 


66.4 


74.0 


70.8 


61.4 


57.6 




May 




54.2 


51.2 


59.2 


75.6 


82.6 


81.4 


74.0 


63.8 




June 




64.8 


60.4 


68.0 


81.8 


90.2 


88.6 


82.0 


73.2 




July 




72.2 


68.4 


75.4 


88.4 


97.4 


94.4 


84.8 


75.6 




Aug. 




66.6 


61.6 


69.4 


83.8 


93.0 


92.4 


81.2 


73.8 




Sept. 




61.8 


60.6 


64.8 


80.4 


89.2 


86.8 


75.2 


69.2 




Oct. 




50.8 


49.6 


51.4 


69.0 


79.6 


76.2 


65.4 


59.8 




Nov. 




44. O 


41. O 


44. 4 


:'7.4 


64.6 


58.6 


55.8 


49.4 




Dec. 




35.6 


35.2 


38.0 


44.2 


50.0 


47.2 


42.6 


39.0 







Temperacure Coldesc Day of Monch 
Three Hour Incremenc 




Monch 


Day 
of ■ 
fonch 






Hour 


of Day 






Deg.Hrs. 

CO 

70** 


01 


04 


07 


10 


13 


16 


19 


. 22 


Jan. 




-6.2 


-8 


- 8.4 


-6.8 


0.0 


-1.2 


- 4.4 


- 3.6 




Feb. 




4.2 


5.2 


5.0 


12.0 


15.2 


13.0 


11.0 


10.4 




Mar. 




4.4 


3.6 


3.4 


8.0 


14.0 


15.6 


11.8 


10.4 




Apr. 




24.8 


23.8 


25.2 


34.4 


41.0 


42.2 


37.8 


36.2 




May 

June 

July 




36.2 


35.0 


38.2 


43.0 


44.6 


44.8 


40.8 


38.8 






45.8 


44.0 


46.2 


52.0 


56.8 


59.8 


55.0 


51.0 






24.2 


52.0 


58.8 


66.8 


73.0 


73.2 


67.2 


62.2 




Aug. 




50.4 


48.8 


53.0 


61.6 


69.2 


67.8 


60.8 


57.0 




Sepc. 




40.2 


38.2 


38.4 


44.6 


52.8 


50.8 


46.4 


44.4 




Occ. 




26.8 


25.2 


26.: 


39.4 


49.4 


48.6 


40.8 


39.0 




Nov. 




-2.2 


2.6 


-2.8 


5.4 


11.0 


8.0 


6.6 


7.4 




Dec. 




-3.8 


5.6 


-3.4 


..O^ 


-^..^ 


_^^ 
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TABLE NO. 5 - D LOCATION BILLINGS, MONTANA YEAR 1974 
AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 


. 


TABLE NO. 5 - B LOCATION BILLINGS , MONTANA YEAR 1975 
AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 


p 




Ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




^r of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Hov 


Dec 


Yr 
Ave 






01 


21 


32 


32 


41 


44 


57 


66 


58 


49 


44 


33 


27 


42.0 


01 


22 


15 


26 


32 


45 


52 


65 


60 


51 


43 


29 


28 


J9.0 






04 


21 


31 


29 


39 


42 


54 


62 


54 


45 


42 


33 


26 


39.8 


04 


21 


14 


26 


31 


43 


51 


62 


56 


46 


41 


27 


27 


37.2 






07 


21 


30 


30 


42 


47 


62 


69 


57 


48 


43 


33 


26 


42.3 


07 


21 


14 


26 


33 


48 


58 


68 


60 


50 


42 


28 


27 


39.6 






10 


22 


37 


37 


52 


54 


72 


80 


68 


59 


54 


39 


31 


47.3 


10 


25 


18 


32 


39 


55 


65 


79 


71 


64 


50 


35 


30 


46.9 






13 


26 


42 


42 


56 


58 


78 


86 


74 


67 


62 


44 


37 


56.0 


13 


29 


22 


.36 


44 


58 


69 


85 


78 


72 


56 


40 


33 


51.8 




1 


16 


26 


43 


43 


56 


57 


79 


86 


75 


67 


59 


41 


33 


51.8 


16 


27 


22 


36 


43 


59 


68 


84 


78 


71 


54 


36 


32 


50.8 






19 


23 


37 


36 


49 


52 


70 


78 


67 


59 


52 


37 


30 


49.2 


19 


24 


19 


30 


38 


52 


62 


76 


69 


61 


49 


32* 


30 


45.2 






22 


22 


35 


33 


45 


47 


64 


71 


61 


53 


47 


35 


28 


45.1 


22 


22 


18 


27 


35 


49 


57 


70 


64 


57 


45 


31 


29 


42:0 






Ave 
01 - 22 


22.6 


35.8 


35.8 


47.7 


50.5 


66.9 


75.0 


64.8 


56.0 


50.5 


37.429.9 


44.8 


Ave 
01 - 22 


23.6 


18.1 


30.2 


37.1 


51.3 


60.274.5 67.8 


59.5 


47.9 


32.9 


29.4 


44.4 




' 


Ave 
19 - OA 


21.8 


33.8 


32.5 


43.5 


46.2 


61.2 


69.2 


60.0 


51.5 


46.2 


34.527.8 


44. C 




Ave 
19 - OA 


22.2 


16.5 


27.2 


34.0 


47.2 


55.568.2 


62.2 


54.2 


44.5 


29.8 


28.5 


40.8 




t 


Ave 
07 - 16 


23.8 


38.0 


38.0 


51.5 


54.0 


72.8 


80.2 


68.5 


60.2 


54.5 


39.2 


31.8 


49.4 


Ave 
07 - 16 


25.5 


19.0 


32.5 


39.8 


55.0 


65.C79.0 


71.8 


64.2 


50.5 


34.8 


30.5 


■- 
47.3 




1 


Ave 
19 - 07 


21.6 


33.0 


32.0 


43.2 


46.4 


61.4 


69.2 


59.4 


50.8 


45.6 


34.2 


27.4 


43.7 


Ave 
19 - 07 


22.0 


16.0 


27*. 


33.8 


47.4 


56.C68.2 


61.8 


53.4 


44.0 


29.4 


28.2 


40.6 


J 




Ave 
10 - 16 


24.7 


40.7 


40.3 


54.7 


56.3 


76.3 


84.0 


72.3 


64.3 


58.3 


41.3 


33.7 


J 


> 


Ave 
10 - 16 


27.0 


20.7 


34.7 


42.0 


57.3 


67.3 


82.7 


75.7 


69.0 


53.3 


37.0 


31.7 


49.8 


, 
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TABLE NO. 5 - B LOG AT I ON BILLINGS, MONTANA YEAR 1976 
AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




\r of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


24 


29 


27 


40 


48 


52 


64 


62 


55 


40 


32 


29 


41,8 




OA 


24 


28 


25 


37 


46 


51 


59 


59 


51 


38 


30 


28 


39.7 




07 


24 


27 


27 


40 


52 


58 


68 


64 


54 


38 


29 


27 


42.3 




10 


28 


34 


35 


49 


61 


65 


79 


75 


66 


49 


38 


32 


50.9 




13 


32 


39 


40 


55 


66 


69 


86 


82 


73 


56 


43 


37 


56.5 




16 


2 -J 






r 4 


re 


CO 


S5 


81 


73 


54 


40 


34 


55.3 




19 


26 


32 


33 


47 


59 


62 


77 


72 


64 


47 


35 


31 


48. € 




22 


26 


30 


30 


43 


53 


57 


69 


67 


58 


44 


33 


30 


45. C 




Ave 
01 - 22 


26.5 


32.9 


32.0 


46.1 


56.2 


60.9 


73.7 


71.1 


62.0 


46.0 


35.2 


31.5 


47.8 




Ave 
19 - OA 


25.0 


29.8 


28.8 


41.8 


51.5 


55.5 


67.2 


65.0 


57.0 


42.2 


32.5 


29.5 


43.8 




Ave 
07 - 16 


28.2 


34.0 


35.5 


49.5 


61.3 


65.3 


79.5 


75.5 


64.3 


49.2 


37.5 


32.5 


51.2 




Ave 
19 - 07 


24.8 


29.2 


28.4 


41.4 


51.6 


56.0 


67.4 


64.8 


56.4 


41.4 


31.8 


29.0 


43.51 




Ave 
10 - 16 


29.7 


36.3 


38.3 


52.7 


64.3 


67.7 


83.3 


79.3 


70.7 


53.0 


40.3 


34.3 


54. J 





TABLE NO. 5 - B LOCATION BILLINGS, MONTANA YEAR 1977 
AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




ir of day 


Jdn 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




Ql 


17 


3-3 


30 


41 


49 


60 


63 


58 


53 


44 


28 


19 


43,r? 




04 


17 


32 


39 


40 


46 


57 


60 


55 


49 


42 


28 


19 


39.5 




07 


16 


31 


30 


43 


52 


65 


67 


60 


51 


43 


27 


19 


42.0 




10 


20 


39 


39 


55 


62 


75 


77 


71 


61 


54 


34 


22 


50.8 




13 


23 


46 


.44 


61 


66 


80 


83 


76 


69 


59 


39 


24 


55.8 




16 


21 


44 


43 


6i 


65 


79 


83 


74 


69 


57 


34 


22 


54.3 




19 


17 


37 


36 


53 


58 


72 


75 


66 


61 


50 


31 


20 


48.0 




22 


17 


35 


32 


47 


52 


65 


68 


62 


57 


46 


29 


19 


44.1 




Ave 
01 - 22 


18.0 


37.6 


36.0 


50.3 


56.6 


69.272.6 


66.1 


59.0 


49.7 


31.8 


20.3 


47.3 




Ave 
19 - 04 


17.0 


34.2 


31.8 


45.2 


51.2 


63.5 


66.5 


60.2 


55. { 


45.!29.0^ 


19.2 


43.2 




Ave 
07 - 16 


SQfP 


40.0 


39.0 


55.0 


61.2 


74.8 


77.5 


70.2 


62.5 


53.2 


33.5 


21.8 


50.7 




Ave 
19 - 07 


16.8 


33.6 


3114 


44.8 


51.4 


63.866.6 60.2 


54.2 


45.0 


28.6 


19.2 


43.0 




Ave 
10 - 16 


21.3 


43.0 


42.0 


59.0 


64.3 


78.G81.0 


73.7 


66.3 


56.7 


35.7 


22.7 


53.6 
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TABLE NO. 5 - B LOCATION BrLLINGS, MOHTANA YEA R 1978 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR mOffilffiRTS 



Ir of day 



01 



OA 



07 



10 



13 



16 
19 

22 

Ave 
01 - 22 

Ave 
19 - OA 

Ave 
07 - 16 

Ave 
19 - 07 

Ave 
10 - 16 



Jan 



Feb 



14 



Mar 



30 



12 



14 



13 



12 



10 



11.0 



9.8 



11.8 



9.4 



13.0 



13 



13 



17 



20 



20 42 



2fi 



Apr 



41 



38 



30 



38 



42 



May 



48 



46 



Ju 



55 



52 



41 



50 



18 



16 



16.0 



15.2 



17.5 



14.8 



19.0 



36 



32 



34.8 



31.5 



38.0 



31.2 



40.7 



$0 



58 



54 



54 



47 



43 



46.6 



42.2 



49.8 



42. G 



52. ■? 



61 



59 



70 



Jul 



60 



57 



Aug 



59 



55 



63 60 



Sep 



54 



51 



Oct 



43 22 



41 



74 



71 



60 73 



55 



50 



66 



60 



53.6B4.0 



78 



77 



70 



64 



68.0 



72 



79 



77 



70 



53 



64 



42 



54 



70 59 



70 



62 



64 56 



49.856.2 62.8 



57.269.0 



49.858.4 



59. "5 72. 3 



72.2 



62.8 



75.3 



67.4 



62.0 



72.0 



61.6 



76.0 



60.6 



56.2 



57 



50 



21 



21 



Dec 



15 



15 



26 



30 



14 



Ave 



37.5 



35.4 



17 



19 



27 18 



49.1 



45.0 



24 



23 



24.6 



22.5 



16 



15 



16.1 



15.2 



37.8 



45.8 



64.21 53.0 26. G 



;: 



55.61 44.41 22.2 



68. d 56.7 27.7 



17.0 



15. C 



18. C 



50.0 



49.0 



43.1 



40.1 



42.1 



39.; 



45.i 



38.5 



48.:: 





TABLE NO. 5 


- B 






LOCATION 








YEAR 






AVERAGE MONTHLY TEMPERATURE BY THE MONTH 


- 3 HOUR INCREIBIITS 






ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


i3r 




01 






























04 






























07 






























10 






























13 




























16 






























19 






















•. 


1 




22 


























• 




Ave 
01 - 22 






























AM 
19-04 






























km 

07 - 16 






























Ave 

19 - 07 






« 
























Ave 
10 - 16 
















. 










_ 
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TABLE 


NO. 5 - C 


- 1 








LOCATION 


1 
BILLINGS- MONTANA 


FIVE YEARS 1974-1978 1 


AVERAGE YEARLY DAY/NIGHT TEMPERATURE BY THE 


MONTH 


Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Ye 
Ave 


o. 


1974 


21.8 


33.8 


32.5 


43.5 


46.2 


61.2 


69.2 


60.0 


51.5 


46.2 


34.5 


27.8 44. C 


1975 


22.2 


16.5 


27.2 


34.0 


47.2 


55.5 


68.2 


62.2 


54.2 


44.5 


29.8 


28.5 


40. £ 


1 

U 


1976 


25.0 


29.8 


28.8 


41.8 


51.5 


55.^ 


67.2 


65.0 


57.0 


42.2 


32.5 


29.5 


43.8 


1977 


17.0 


34.2 


31.8 


45.2 


51.2 


63.5 


66.5 


60.2 


55.0 


45.5 


29.0 


19.2 


43.2 


•H 


1978 


9.8 


15.2 


31.5 


42.2 


49.8 


58.2 


62.8 


62.0 


56.2 


45.0 


22.5 


15.2 


39.2 


5-Yr. Ave 


19.2 


25.9 


30.4 


41.3 


49.2 


58.8 


66.8 


61. S 


54.8 


44.7 


29.7 


24.0 


42.2 


«o 


1974 


23.8 


38.0 


38.0 


51.5 


54.0 


72.8 


80.2 


68.5 


60.2 


54.5 


39.2 


31.8 


49.4 


1975 


25.5 


19.0 


32.5 


39.8 


55.0 


65.0 


79.0 


71. e 


64.2 


50.5 


34.8 


30.5 


47.3 


1 
o 

a 


1976 


28.2 


34.0 


35.5 


49.5 


61.3 


65.3 


79.5 


75. E 


64.3 


49.2 


37.5 


32.5 


51.2 


1977 


20.0 


40.0 


39.0 


55.0 


61.2 


74.8 


77.5 


70.; 


62.5 


53.2 


33.5 


21.8 


50.7 


1978 


11.8 


17,5 


38.0 


49.8 


57.2 


69.0 


72.2 


72. C 


64.2 


53.0 


26.0 


17.0 


45.6 


5-Yr. Ave 


21.9 


29.7 


36.6 


49.1 


57.7 


69.4 


77.7 


71. € 


63.1 


52.1 


34.2 


26.7 


48.8 


Day/Night 
Dlf. 


2.7 


3.8 


6.2 


7.8 


8.5 


10.6 


10.9 


9.7 


8.3 


l'-' 


4.5 


2.7 


6.€ 



TABLE NO. 5 - C - 2 



LOCATION BILLINGS, MONTANA 



FIVE YEARS 1974-1978 
AVERAGE YEARLY DAY/NIGHT TEhfPERATURE BY THE MONTH 



Year 



X 

ex 



1974 



Jan 



Feb 



1975 



1976 



1977 



1978 



5-Yr. Ave 



21.6 



22.0 



24.8 



16.8 



9.4 



\c 



I 



1974 



1975 



1976 



29.7 



1977 



1978 



5-Yr. Ave ili^ 



Day/Nlghc 
Dlf. 



18.9 



33.0 



Mar 



Apr 



32.0 43.2 



16.0 27.0 



29.2 



33.6 



14.8 



25.3 



24.7 



27.0 



21.3 



13.0 



28.4 



31.4 



31.2 



30.0 



May 



46.4 



33.8 47.4 



41.4 



44.8 



42.0 



41.0 



40.7 



20.7 



36.3 



43.0 



19.0 



31.9 



4.2 6.6 



40.3 



34.7 



38.3 



42.0 



40.7 



39.2 



9.2 



Ju 



61.469.2 



51.6 56.C67.4 



51.4 



49.8 



49.3 



54.7 



42.0 



52.7 



59.0 



52.7 



52.2 



Jul 



Aug 



59.4 



56.C68.2 61.8 



63. £66. 6 



58.462.8 



59.]66.8 



56.3 



57.3 



64.3 



64.3 



59.7 



60.4 



11.2 11.1 



76.384.0 72.3 



67.282.7 



67.7 



78.0 



72.3 



72.3 



Sep 



50.8 



Oct 



45.6 



Nov 



Yr 

Dec 1 Ave 



34.2 27.4 



53.4 44.0 29.4 28.2 



64.8 



60.2 



61.6 



61.6 



56.4 



54.2 



55.6 



41.4 



45.0 



44.4 



54.1 44.1 



83.3 



81.0 



75.3 



13.214.5 



75.7 



79.370.7 



81.375.4 



13.8 



64.3 



69.0 



73. Tee. 3 



76.C68.0 



67.7 



13.6 



58.3 



31.8 



28. € 



22.2 



29.0 



19.2 



15.0 



29.2 23.8 



41.3 



53:3 37. C 



53.0 



56.7 



56.7 



55.6 



11.5 



40.3 



35.7 



27.7 



43.7 
40. e 



43.5 



43. C 



38. S 



33.7 



31.7 



34.3 



22.7 



18.0 



36.4 28.1 51.5 



41. S 



51.7 



49.8 



54.2 



53.6 



48.3 



7.2 4.3 



9.6 
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TABLE NO. 5 - 


C - 3 
LY TEMPERATURE FOR 


FIVE YEARS 


LOCATIOI 
' BY THE M( 


q BILLINGS, MONTANA 




FIVE 
E HOURS 


YEARS 


1974-1978 






AVERAGE MONTH 


DNTH 


^ 
PROPORTION FACTORS 


FOR DEGRE 


Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sept 


Oct 


Nov 


Dec 


Aviflge 


PF 
dh 


1974 


22.6 


35.8 


35.8 


47.7 


50.5 


66.9 


75.0 


64.8 


56.0 


50.5 


37.4 


29.9 


44.8 


1.013 


1975 


23.6 


18.1 


30.2 


37.1 


51.3 


60.2 


74.5 


67.8 


59.5 


47.9 


32.9 


29.4 


44.4 


1.022 


1976 


26.5 


32.9 


32.0 


46.1 


56.2 


60.9 


73.7 


71.1 


62.0 


46.0 


35.2 


31.5 


47.8 


.950 


1977 


18.0 


37.6 


36.0 


50.3 


56.6 


69.2 


72.6 


66.1 


59.0 


49.7 


31.8 


20.3 


47.3 


.960 


1978 


11.0 


16.0 


34.8 


46.6 


53.6 


64.0 


68.0 


67.4 


60.6 


49.1 


24.6 


16.1 


42.6 


1.066 


5-Yr. 
Ave, 


20.3 


28.1 


33.8 


45.6 


53.6 


64.2 


72.8 


67.4 


59.4 


48.6 


32.4 


25.4 


45.4 


1.002 1 
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MONTHLY WET BULB TEMPERATURE 
LOCATION BILLINGS, MONTANA MONTH July., 1976 INTERIOR DESIGN CONDITIONS 78 °db 65 **wb 


wb 

T 




Day of Month and Hours of Wee Bulb Temperature Occurrence Above Design Conditions 


Total 
lours 


.vbi 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


1 
17 |18 I 19 


1 
20 21 j 22 


1 

1 23 


2A 


1 

25 


1 
26 |27 i 28 


1 
29 1 30 


31 


>ccur fo 
■onth 


: i 
T 


w 

61 
62 
63 








































• 


I 


















6d 
































































61 
























^ 








































62 
63 


































































64 
65 
























. 
















• 


























6 




3 


3 




3 




3 




3 


6 












1 












T 
















3 


36 


T5 
66" 


66 
67 












3 




3 




3 
















6 












3 
















18 








3 




3 








3 













































5 
^21"-" 

3 


f^ 


68 














6 




6 




9 


































69 
"70 
"71* 

72 
73 
7A 
75 
"76 
77* 
78 


69 


































1 












3 
















70 
71 


































































































































72 




































• 






























73" 


































































1^ 


































































n 































































>■ 




H 


































1 




























Tf 
























































• 










78 





































































79 
80 
Bl 

jsri 

83 
84 
85 

































. 

















J 








79 

'80' 

~81 

82 

8'3 

"84 

85 

'8^ 

87 

~88 

"89 

90 

91 

97 

93 




















































































































































































































































































































































































86 

87 

88 

89 

90 

91 

92" 

93 






















































— 
















































































































* 


























































































. 








































































































• 


























































































r 










1 




1 1 














1 


















Tota 


1 Ho 


jrs ( 


3f Oc 


icurr 


ence 


and 


Wei 


ght 


Aver. 


age \ 


*^et ] 


Sulb 


Temperature 


for 


Month 


- 20 - 


87 


66. 3 J 
1 



TABLE NO. 5 - D - 2 WET BULB TEMPERATURE 

Table No. 5 - D - 2 Is a summary of the wet bulb tempera- 
tures compiled from the cllmatologlcal data on the monthly 
Tables No. 5 - D - 1, The hours of occurrence and the 
weighted average wet bulb by the month for five consecutive 
years is sumraerized on Table No. 5 - D - 2. At the 
bottom of the Table the total num|>er of hours of occurrence 
for the year is listed and the weighted average wet bulb 
calculated. On the right side of the table the five year 
average hours of occurrence is listed and the weight average 
wet bulb calculated. At the bottom of the right column 
the five year weighted average wet bulb temperature is 
given. 



TABLE NO. 



5 - D - 2 



WET BULB TEMPERATURE 



FIVE YEAR WEIGHTED AVERAGE BY THE MONTU^^ 
LOCATION BILLI NGS, MJ:.TANA yi^AR 1974-1978 j 



Yr. 



Mon 



1974 



Mm 



Feb 



Mar 



Hrs 
of 
occ. 



Wt. 

Ave 

wb 

T 



1975 



Hrs 

of 

occ. 



T7t7 
Ave 
wb 
T 



]9% 



1977 



1978 



n^irlh ! 



Hrs 

of 
occ. 



Trrr 

Ave 
wb 



Apr 



May 



Ju 
JuU 



Aug 



Sep 



Oct 
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51 



93 



Hrs 
of 
occ, 



"TTTT 

Ave 

wb 

T 



■| — 



Hrs 

of 

occ. 



jvrr 

I Ave 
wb 
T 



65.9 



66.2 



'AL L44.0 



141 



65.0 



Hrs 

of 

occ 



I 

■ IF • 



r.Vi 

wb 



t\ 



12 



67.3 87 



66.3 



18 



66.3 



39 



65.3 



36 



65.81 30 



65.8 



65.6 



24.0 65.8 



78.0 66.5 



66.1 



153 



65.3 



65.0, 



67.1 



105 



66.2 



60 



65.0 



15 



65.61 81.0 



66.2 



3.0 65.2' 



3.6 



65.8 L08. 6 



66.0 



66.3 i 



YEARLY & FIVE YEAR WEIGHTED AVERAGE WET BULB TEMPERATURE ?» 



TABLE NO. 6 - PERCENT SUNSHINE 



From the Climatologlcal Data for each month, as published by the 
National Climatologlcal Center, the daily and average daily sunshine 
for the month can be obtained. This data has been compiled in 
Table No, 6 for the 5-year period IWA' - 1978, and the 5-year 
monthly average calculated. 

This Information can be used when calculating the effect of solar 
gain over a span of time. 



TABLE NO. 6 Location BILLINGS, MONTANA 
PERCENT OF SUNSHINE - MONTHLY AVERAGE 


MONTH 


YEAR 


FIVE 




1974 


1975 


1976 


1977 


1978 


YEAR 
AVERAGE 




Jan. 


39 


47 


46 


35 


31 


39.6 




Feb. 


60 


59 


50 


64 


50 


56.6 




Mar. 


59 


66 


65 


69 


80 


67.8 




Aor. 


64 


64 


60 


81 


59 


65.6 




May 


50 


53 


77 


69 


47 


59.2 




.Ti^n - 


78 


61 


60 


70 


70 


67.8 




T..1 


79 


76 


82 


70 


62 


73.8 




Aug. 


72 


78 


76 


69 


73 


73.6 




Sept. 


74 


84 


77 


65 


61 


72.2 




Oct. 


70 


52 


63 


64 


71 


64.0 




Nov. 


46 


45 


55 


43 


42 


46.2 




Dec. 


39 


43 


40 


33 


31 


37.2 




Yearly 


60.8 


60.7 


62.6 


61.0 


56.4 


60.3 
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TABLE NO, 7 - SOLAI^ E^I^GX AyAIUVBLE 



BILLINGS, MONTANA 


45° N.L. 
P= 1.05 






Single Glazed Collector 










Month 


^T LAT+10 
BTU/Ft2 


# of Coll Hrs. 


Av. Daytime 
Ambient of 


% Clear 


Rx Days in Mo 
BTU/M0/FT2 




Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 


264 
269 
272 
254 
234 
225 
230 
245 
260 
257 
231 
248 


6 

7 
7 
7 
7 
7 
7 
7 
7 

7 
7 
5 


26.6 
32.3 
37.4 
50.2 
* 60.1 
68.2 
78.7 
77 
65.1 

55.2 
40.4 
31.3 


47 
54 
62 
59 
61 
65 
78 
76 
68 

62 
46 
45 


23,079 
28,471 
36,595 
31,471 
30,975 
30,713 
38,930 
40,405 
37,128 

34,577 
22,315 
17,298 

- 
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TABLK NO. 7a- SOLAR ENr:R,OY AVAIIABLE 



45° H .L. 



BILLINGS , MONTANA 



P= LJ25 



Double Glazed Collector 



Month 



DTll/FT^ 



LATH 10 



N of Coll His 



Av. Daytime 


% C 


Ambient of 




26.6 


47 


32.3 


54 


37.4 


62 


50.2 


59 


60.1 


61 


68.2 


65 


78.7 


78 


77 


76 


65.1 


68 


55.2 


62 


40.4 


46 


31.3 


43 



Rx Days in Mo 
Bni/MO/FT2 



Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct. 
tiov 
Dec 



250 
255 
258 
241 
222 
213 
218 
232 
247 
244 
219 
235 



_L 



21,855 
26,989 
34,711 
29,860 
29,386 
29,075 
36,899 
38,261 
35,272 
32,828 
21,155 
16,391 
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TABLE NO. 8 - SOLAR ENERGY AVAILABLE 







o 
45 N.L. 










BILLINGS, MONTANA 


P= 1.05 












Idn 




Av. 


% 


R 




Month 


Av. Val, Direct Norm, 


# Of Coll Hrs. 


Daytime Amb. 


Clear 


BTU/Day 


RX Days Mo 


Jan 


249 


7 


26.6 


47 


819 


25,396 


Feb 


278 


9 


32,3 


54 


1351 


37,830 


Max 


295 


9 


37.4 


62 


1644 


ShCti-S 


Apr 


270 


11 


50.2 


59 


n5l 


1 5 2^469 


May 


257 


11 


60.1 


61 


ax4 


c, 3 ,1 c^o 


Jun 


248 


11 


68.2 


65 


1773 


53,196 


Jul 


249 


11 


78.7 


78 


2136 


66,229 


Aug 


261 


10 


77.0 


76 


1984 


61,492 


Sep 


275 


9 


65.1 


68 


1683 


50,490 


Oct 


277 


7 


55.2 


62 


1202 


37,268 


Nov 


244 


7 


40.4 


46 


786 


23,570 


Dec 


245 


5 


31.3 


45 


551 


17,089 


























AV MO 


44,135 
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GLASGOW WEATHER DATA 



Extrapolated front data published by 
National Oceeinic and Atmospheric Administrative 
Environment Data Service on local climatological 
data recorded at Glasgow recording station. 
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TABLE NO. 1 



1 ' t 
LOCATION GLASGOW, MONTANA YEAR 1974 MONTH December TEMPERATURE RECORD j 


D 


Hours Pftr Day of Given Teap^raturt r 5^ Increment 


.A * 
Y 


-7Jj 


-2I5 


2J5 


-^H L 


2i5 


17Jj 22li 


27J;32Js 


37J5 42Ji 47Jj 


52Jj 57Jj 


62H 


67Jj72Jj 


77Jj 


82)i 


87»i 


92Ji 97J3 


02Ji 


07': 


1 










- 


6 


6 


•3 


3 


3 






























2 










{ 


3 


9 


9 






















• 










1 


3 














9 


6 


6 


3 






























4 














6 


9 


6 


3 




























5 
















3 


12 


3 


3 




3 
























6 














9 


6 


3 


3 




3 


























7 










9 


9 


6 




































8 










6 


3 




3 


3 


6 


3 




























9 
















3 


9 


6 


3 


3 


























10 


















^ 


i? 


3 


3 


























11 














6 


3 


15 
































12 












3 


3 


12 


6 
































13 
















24 






























• 




lA 










6 




12 


6 




























• 

1- 




15 










12 


6 


6 




































16 










3 


6 


9 


6 






























1 

1 


17 














9 


3 


6 


6 




























18 














6 


9 


9 
































19 










3 




3 


L2 


6 
































20 








3 


3 


6 


;2 




































21 












3 


3 


3 


3 


9 


3 






























































1 

















GLASGOW, MONTANA 



DEGREE HOUR TABLE NO. IB 
5-Year Average 1974 - 1978 



T 

E 
D M 

R 
E 



Temperature 
Range Degrees 

Mean 

Temperature 
Degrees 



Hours 

of 
Occur- 
rence 



No. of Hours 

below 
Temperature 



No. of Degree 
Hours of Heating 
Below Temperature 



^o. of Hours 

Above 
Temperature 



No, of Degree 
Hours of Cooling 
Above Temperature 






-18 



-17 



-16 



- 16 and belou 



- 20 



80.4 



16.08 
32.16 
48.24 
64.32 
80.40 



8.0 



.ii^ 



72.4 



128.6 



8760.00 
8743.92 
8727.84 
8711.76 
8695.68 



546,708.0 



537,988.2 



529,268.4 



520,548.6 



511,828.8 



-15 



^llL 



jJi 



Jdl 



-11 



•15 thru -11 
-121i 



93 



99.00 
117.60 
136.20 
154.80 
173.40 



m^o 



127.9 



454.8 



581.7 



708.6 



8679.60 
8661.00 
8642.40 
8623.80 
8605.20 



503,109.0 



494,475.9 



485,842.8 



477,209.7 



468,576.6 



-10 



Jl-i. 



.^r-fi. 



..=-1. 



j:_1 



-10 thru -6 
-7Ji 



160.8 



205.56 
237,72 
269.88 
302.04 
334.20 



835.5 



ix0§9^ 



Aimi^tl 



^hJjUklULlfci 



1,850.7 

mmmtmmmmmmmmmm 



8586.60 
8554.44 
8522.28 
8490.12 
8457. ?§ 



459.943,5 



451,437.3 



442.931.1 



434,424.9 



425,918.7 



^^ 



- 4 



Ji_l 



^JL 



J^-L 



- 5 thru -1 
-24 



137.4 



361.68 
389.16 
416.64 
444.12 

471.60 



2,104.5 



2,S07.4 



2j;910.3 



i,7U.l 



8425.80 
8398.32 

8370.84 
8343.36 
8315.88 



417,412.5 



409,055.4 



400,698.1 
392,341.2 



^S3,5S4.1 



4,119.0 



thru 4 
2h 



191.4 



509.88 
548.16 
586.44 
624.72 
663.00 



4,686.3 



5,253.6 



"enSTT 



8288.40 
8250.12 
8211.84 
8173.56 
8135.28 



375,627.0 



?^7,434.3 



359,241.6 



351,048.9 



342,856.2 



5 thru 9 



285 



720.00 
777.00 
834.00 
891.00 
948.00 



6,955.5 



7^761.0. 



8j_566.5 



9,372.0 
10,177.5 



8097.00 
8040.00 
7983.00 
7926.00 
7869.00 



334,663.5 



326,709.0 



318,754.5 



310,800.0 
302,845.5 



J^ 



11. 



12. 



11 



11 



10 thru 14 
124 



353.4 



1018.68 
1089.36 
1160.04 
1230.72 
1301.40 



;9|98?.0. 



iailQ?r7 



13,232.4 



14,357.1 



15,481.8 



7812.00 
7741.32 
7670.54 
7599.96 
7529.28 



294,891.0 



287,255.7 



279,620.4 



271,985.1 



264,349.8 



IL 



-16. 



12. 






19 



15 thru 19 
174 



328.2 



1367.04 
1432.68 
1498.32 
1563.96 
1^29:10 



16i60fiiS 



IB. 072,0 



X9t837.5 



21,QQ3.0 



22,468.5 



7458.60 
7392.96 
7327.32 
7261.68 
7196.04 



256,714.5 



249.420,0 



342.1^5.5 



?34i8^i.o 



227,536.5 



T5 [ 



21 



IT 



23 
14" 



20 thru 24 
224 



473.4 



1724.28 
18X8.96 
1913.64 
2008.32 
2103.00 



2?f9?1r9 



25,ffQOT3 



27,666.6 



29,532.9 



31,399.2 



7130.40 
7035.72 
6941.04 
6846.36 
6751.68 



220,242.0 



213,348.3 



206,454.6 



199,560.9 



192,667.2 



IF 



26 



27 



18. 



29 



25 thru 29 
274 



487.8 



2200.56 
2298.12 
2395.68 
2493.24 
2590.60 



33 1 ■ Witf t ? 



35,6 12.4 



37,959.3 



40,306.2 



4276553 



6657.00 
6559.44 
6461.88 
6364.32 
6266.76 



185^773.5 



179,360.4 
172,947.3 



166,534.2 
1^0,121.1 



30 
IT 



IT 
IT 



"37 



30 thru 34 
324 



643.2 



2719.44 
2848.08 
2976.72 
3105.36 

a»4tP9 



45,000.0 



47 I ^li I 4 



50,824.8 



53_J37.2 



56,649.6 



6169.20 
6040.56 
5911.92 
5783.26 
5654.64 



153,708.0 



147,860.4 



142,012.8 



136,165.2 
130,31776" 



25 



36 



37" 

'3n 



35 thru 39 
374 



39 



635.4 



3361.08 
3488.16 
3615.24 
3742.32 
3869.40 



iMMMBUmUlm 



JMUMmMJLim 



tfliWStI 



'••'mJimmijMm 



7 1>7tt,t 



5526.00 
5398.92 
5271.84 
5X44.76 
50X7.68 



124,470.0 
1X9,261.7 



114,053.4 



108,845.1 



103,606.8 



GLASGOW, MONTANA 



DEGREE HOUR TABLE NO. IB 
5-Year Average 1974 - 1978 


T 
E 

G 
R 

E 

E 


Temperature 
Range Degrees 

Mean 
Temperature 
Degrees 


Hours 

. of 
Occur- 
rence 


No. of Hours 

Below 
Temperature 


No. of Degree 
Hours of Heating 
Below Temperature 


No. of Hours 

Above 
Temperature 


No. of Degree 
Hours of Cooling 
Above Temperature 


40 


40 thru 4 
42^:E 


609.6 


3991.32 
4113.24 
4235.16 
4357. OB 
4479.00 


77,320.5 


4890.60 
4768.68 
4646.76 
4524.84 
4402.92 " 


98,428.5 


41 


81,494.7 


93,842.7 


42 


85,668.9 


89,256.9 


43 


89,843.1 


84,671.1 


44 


94,017.3 


80,085.3 


45 


45 thru 49 
47i5 


606 


4600.20 
4721.40 
4842.60 
4963.80 
5085.00 


98,191.5 


4281.00 
4159.80 
4038.60 
3917.40 
3796.20 


75,499.5 


46 


102,973.5 


71,521.5 


47 


107,755.5 


67,543.5 


48 


112,537.5 


63,565.5 


49 


117,319.5 


59,587.5 


50 


50 thru 54 
S2h 


711 


5227.20 
5369.40 
5511.60 
5653.80 
5796.00 


122.101.5 


3675.00 
3532.80 
3390.60 " 
3248.40 
3106.20 


55.609.5 


51 


127,542.0 


52,290.0 


52 


132,982.5 


48,970.5 


53 


138,423.0 


45,651.0 


54 


143,863.5 


42,331.5 


55 


55 thru 59 
574 


666 


5929.20 
6062.40 
6195.60 
6328.80 
6462.00 


149.304.0 


2964.00 
2830.80 
2697.60 
2564.40 
2431.20 


39,012.0 


56 


155.433.0 


36,381.0 


57 


161,562.0 


33,750.0 


58 


167,691.0 


31,119.0 


59 


173,820.0 


28,488.0 


60 


60 thru 64 
624 


637.8 


6589.56 
6717.12 
6844.68 
6972.24 
6999.80 


179,949.0 


2298.00 
2170.44 
2042.88 
1915.32 
1787.76 


25,857.0 


61 


:).86,729.9 


23,877.9 


62 


193,510.8 


21,898.8 


63 


200,291.7 


19,919.7 


64 


207,072.6 


17,940.6 


65 


65 thru 69 
674 


573.6 


7214.52 
7329.24 
7443.96 
7558.68 
7673.40 


213,853.5 


1660.20 
1545.48 
1430.76 
1316.04 
1201.32 ' 


15,961.5 


66 


221,140.1 


14,588.1 


67 


228,426.7 


13,214.7 


68 


235,713.3 


11,841.3 


69 


242,999.9 


10,467.9 


70 


in «-K-r.„ 7/. 




7753.92 
7834.44 


250,286.5 


1086.60 


9,094.5 


71 


258.161.2 


1006.08 


8,209.2 



TABLE NO. 5 

MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: nijifznnsg. MDWTMJA YEAR: 1974 



Tenperacure Uarweac Day of Month 
Three Hour Increaent 


4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs 

CO 

78° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


15 


. 02 


06 


14 


26 


42 


45 


45 


48 




Feb. 


26 


32 


31 


34 


43 


45 


40 


37 


36 




Mar. 


• 17 


37 


34 


41 


53 


56 


48 


27 


23 




Apr. 


25 


55 


54 


61 


77 


85 


66 


73 


67 




May 


26 


53 


51 


61 


73 


73 


76 


66 


61 




June 


20 


71 


71 


85 


89 


95 


91 


82 


65 




July 


15 


6B 


65 


72 


85 


96 


96 


82 


78 




Aug. 


6 


64 


61 


71 


88 


96 


93 


78 


70 




Sept. 


16 


51 


50 


55 


75 


81 


81 


68 


60 




Oct. 


2 


41 


38 


45 


65 


85 


79 


66 


65 




Nov. 


21 


36 


37 


38 


48 


56 


47 


44 


44 




Dec. 


5 


32 


32 


31 


42 


50 


38 


34 


29 





Temperature Coldest Day of Month 
Three Hour Increment 




Month 


Day 
of 
lonth 


Hour of Day 


Deg.Hrs* 




01 


04 


07 


10 


13 


16 


19 


22 


to 
70<* 




Jan. 


11 


-27 


-32 


-31 


-23 


-21 


-24 


-27 


-30 






Feb. 


3 


00 


-01 


-02 


03 


1 12 


12 


14 


19 






Mar. 


23 


-01 


-01 


04 


11 


13 


15 


10 


09 






Apr. 


2 


30 


27 


27 


28 


31 


32 


32 


28 






May 


14 


35 


33 


44 


50 


52 


52 


46 


41 






June 


1 


43 


40 


56 


64 


67 


69 


62 


50 






July 


3 


54 


52 


63 


72 


77 


76 


67 


61 






Aug. 


31 


46 


42 


48 


61 


62 


59 


50 


43 






Sept. 


29 


37 


31 


33 


38 


43 


43 


34 


31 






Oct. 


6 


22 


21 


29 


43 


53 


52 


42 


37 






Nov. 


28 


19 


12 


09 


18 


22 


16 


10 


09 






Dec. 


24 


01 


-02 


04 


11 


17 


11 


11 


13 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCATION: GLASGOW, MONTANA YEAR: 1975 



Temperature Warmest Day of Month 
Three Hour Increment 


"tenth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 
to 
78° 


01 


04 


07 


10 


13 


16 


19 


11 


Jan. 


23 


• 25 


24 


23 


35 


45 


42 


41 


40 




Feb. 


23 


23 


26 


29 


41 


48 


43 


34 


35 




Mar. 


18 


2y 


2b 


id 


:)J 


56 


54 


44 


45 




Apr. 


23 


42 


41 


44 


53 


64 


62 


50 


47 




May 


15 


51 


49 


61 


74 


83 


84 


74 


64 




June 


25 


70 


65 


76 


82 


88 


89 


76 


69 




July 


28 


74 


70 


81 


93 


100 


98 


88 


80 




Aug. 


6 


67 


62 


73 


88 


93 


94 


81 


73 




Sept. 


15 


49 


48 


59 


75 


85 


85 


65 


61 




Oct. 


2 


47 


44 


51 


70 


80 


79 


66 


51 




Nov. 


-* 


52 


^ci 


48 


60 


74 


58 


48 


39 




Dec. 


4 


34 


44 


45 


47 


47 


46 


32 


19 





Temperature Coldest Day of Month 
Three Hour Increment 



Month 



Jan. 



Feb. 



Mar. 



Apr. 



May 

June 

July 

Aug. 

Sept, 

Oct. 

Nov. 

Dec. 



Day 
of \ 
lonth 



11 



24 



31 



26 



30 



24 



30 



17 



Hour of Day 



01 



-15 



-08 



09 



04 



-14 



-12 



05 



01 



32 



44 



62 



46 



35 



24 



-04 



-20 



00 



07 



-12 



-16 



08 



37 

4r 

62 
42 
34 
24 
-09 
-22 



05 



36 



55 



63 



52 



39 



27 



-14 



-17 



10 



-10 



13 



16 



-08 



-10 I -06 



12 



12 



44 



63 



61 



65 



50 



38 



-05 



-08 



16 



16 



49 



68 



65 



70 



56 



45 



02 



-01 



-08 



-07 



16 



18 



19 



22 



-07 



-08 



-11 



-15 



09 



07 



43 



55 



63 



74 



57 



39 



00 



-01 



13 



44 



59 



58 



63 



42 



34 



02 



-01 



10 



36 



51 



52 



59 



46 



34 



07 



-02 



Deg.Hrs. 
to 
70° 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCATION: GLASGOW, MONTANA YEAR: 1976 



Tenperacure Warmest Day of Month 
Three Hour Increaent 


Honth 


Day 

of 
Month 


Hour of Day 


Deg.Hrs. 
to 
780 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


27 


09 


12 


19 


27 


45 


39 


38 


35 




Feb. 


23 


39 


38 


40 


42 


54 


53 


40 


35 




Mar. 


■ 31 


36 


31 


42 


56 


67 


68 


52 


44 




Apr. 


12 


45 


41 


50 


64 


76 


76 


64 


60 




May 


28 


54 


52 


67 


82 


87 


86 


65 


60 




June 


10 


62 


59 


73 


78 


83 


66 


77 


65 




July 


26 


57 


57 


73 


84 


90 


91 


79 


75 




Aug. 


22 


64 


59 


73 


88 


98 


99 


84 


80 




Sept. 


5 


56 


55 


68 


81 


93 


94 


74 


67 




Oct. 


2 


52 


51 


55 


71 


75 


75 


63 


60 




Nov. 


17 


28 


27 


25 


46 


55 


59 


56 


60 




Dec. 


26 


14 


16 


17 


23 


41 


44 


41 


40 





Temperature Coldest Day of Month 
Three Hour Increment 


. 


Month 


Day 
of 
-fonth 


Hour of Day 


Deg.Hrs. 




01 


04 


07 


10 


13 


16 


19 


22 


to 
70<> 




Jan. 


7 


-13 


-12 


-19 


-16 


-14 


-17 


-21 


-26 






Feb. 


4 


-01 


01 


02 


08 


12 


09 


07 


05 






Mar. 


3 


-12 


-14 


-13 


-06 


02 


04 


-08 


-07 






Apr. 


3 


24 


24 


32 


40 


47 


48 


40 


35 






May 

June 

July 


2 


27 


22 


36 


44 


50 


52 


41 


36 






18 


44 


44 


57 


66 


70 


71 


63 


57 






15 


52 


49 


58 


64 


70 


70 


68 


56 






Aug. 


28 


47 


44 


55 


69 


78 


80 


67 


65 






Sept. 


27 


32 


31 


37 


54 


62 


63 


46 


43 






Oct. 


21 


23 


17 


23 


38 


45 


42 


35 


30 






Nov. 


28 


-10 


-11 


-07 


00 


06 


03 


02 


06 






Deci 


31 


15 


15 


12 


10 


07 


-01 


-07 


-12 
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MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: GLASGOW, MONTANA YEAR: 1977 



Temperacure Warmest Day of Month 
Three Hour Increment 


lonth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

780 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 


26 


. 16 


15 


11 


13 


28 


31 


32 


32 




Feb. 


21 


36 


31 


34 


43 


50 


48 


40 


30 




M«r. 


• 23 


25 


25 


32 


46 


63 


64 


51 


43 




Apr. 


26 


54 


45 


60 


76 


86 


85 


72 


66 




Hay 


10 


66 


62 


67 


a4 


89 


90 


77 


63 




June 


7 


65 


60 


72 


89 


93 


92 


79 


69 




July 


22 


74 


70 


76 


85 


94 


95 


86 


76 




Aug.* 


24 


52 


52 


62 


78 


92 


92 


74 


65 




Sepc. 


7 


54 


53 


54 


67 


80 


80 


70 


65 




Oct. 


12 


36 


34 


39 


56 


70 


67 


54 


48 




Nov. 


1a. 


^\j 


-> 1 


32 


^n 


57 


47 


38 


31 




Dec. 


12 


27 


35 


32 


36 


37 


33 


27 


27 





Temperacure Coldest Day of Month 
Three Hour Increment 


• 


Month 


Day 
of 
lonth 


Hour of Day 


Deg.Hrs. 




01 


OA 


07 


10 


13 


16 


19 


22 


to 
70O 




Jan. 


28 


-26 


-29 


-32 


-24 


-17 


-19 


-20 


-21 






Feb. 


1 


01 


01 


01 


05 


1 11 


15 


14 


14 






Mar. 


20 


09 


09 


13 


26 


34 


36 


30 


23 






Apr. 


3 


14 


08 


14 


23 


30 


32 


34 


37 






May 

June 

July 


6 


35 


32 


52 


65 


67 


67 57 


52 






13 


49 


48 


50 


52 


56 


61 


56 


54 






14 


44 


43 


57 


66 


76 


76 


67 


59 






Aug. 


11 


44 


42 


57 


77 


81 


83 


74 


64 






Sept. 


27 


39 


39 


42 


55 


62 


62 


49 


48 






Oct. 


11 


22 


19 


25 


38 


49 


49 


40 


32 






Nov. 


21 


-07 


-10 


-11 


02 


05 


03 


-01 


03 






Dec. 


9 


-36 


-36 


-35 


-27 


-22 


-20 


-19 


-19 . 


1 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCATION: GLASGOW, MONTANA YEAR: 1978 





Temperature Warmest Day of Month 
Three Hour Increment 




4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 
to 
78° 




01 


OA 


07 


10 


13 


16 


19 


22 




Jan. 


24 


12 


14 


22 


26 


28 


14 


-01 


-06 






Feb. 


23 


22 


17 


20 


26 


36 


35 


33 


31 






Mar. 


30 


40 


40 


45 


58 


67 


67 


56 


50 






Apr. 


26 


46 


42 


53 


61 


69 


66 


58 


55 






May 


15 


56 


53 


64 


76 


88 


88 


73 


70 






June 


9 


61 


57 


66 


76 


85 


73 


71 


62 






July 


24 


63 


64 


74 


91 


94 


94 


84 


76 






Aug. 


12 


59 


58 


68 


83 


90 


92 


81 


81 






Sept. 


4 


72 


60 


12 


86 


94 


95 


77 


66 






Oct. 


10 


43 


46 


50 


69 


71 


67 


57 


59 






Nov. 


7 


42 


44 


41 


59 


69 


60 


57 


55 






Dec. 


11 


08 


13 


17 


27 


42 


39 


38 


37 







Temperature Coldest Day of Month 
Three Hour Increment 






Month 


Day 
of 
lonth 


Hour of Day 


Deg.Hrs. 


01 


04 


07 


10 


13 


16 


19 


22 


to 
70O 


Jan. 


28 


-17 


-21 


-22 


-16 


-09 


-10 . 


-13 


-12 




Feb. 


17 


-16 


-19 


-18 


-13 


-05 


-04 


-09 


-08 




Mar. 


3 


-16 


-19 


-19 


-12 


-06 


-06 


-13 


-13 




Apr. 


20 


27 


24 


33 


44 


51 


54 


45 


39 




May 
June 


4 


35 


36 


43 


55 


55 


55 


46 


44 




1 


44 


42 


50 


48 


56 


56 


52 


49 




July 


9 


46 


44 


58 


65 


68 


70 


62 


58 




Aug. 


2 


46 


41 


50 


56 


61 


63 


• 
56 


47 




Sept. 


18 


44 


45 


46 


44 


44 


43 


39 


39 




Oct. 


22 


27 


24 


28 


40 


48 


44 


40 


40 




Nov. 


19 


-06 


-07 


-06 


-02 


00 


-01 


-03 


-06 




Dec. 


30 


-24 


-27 


-23 


-22 


-19 


-22 


-28 


-24 
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MONTHLY 
WARMEST AND 
LOCATION: GLASGOW, MONTANA 



TABLE NO. lA 
EXTREME TEMPERATURE 

COLDEST DAY OF MONTH 

YEAR: AVERAGE - 1974-1978 



Temperature Warmest Day of Month 
Three Hour Increment 




>lonth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs, 
to 
78° 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 




12.8 


14.2 


17.8 


25.4 


37.6 


34.2 


31 


29.8 




Feb. 




28.2 


28.6 


31.4 


39 


46.6 


43.8 


36.8 


33.4 




Mar. 


• 


J3.4 


31.2 


J9.t) 


3J>.A 


61.8 


60.2 


46 


41 




Apr. 




48.4 


45 


52.2 


66.2 


76 


75 


63.4 


59 




May 




56 


53.4 


64 


77.8 


84 


84.8 


71.4 


63.6 




June 




65.8 


62.4 


74.4 


82.8 


88.8 


86.2 


77 


66 




July 




67.2 


65.2 


75.2 


87.6 


94.8 


95.2 


83.8 


77 




Aug. 




61.2 


58.4 


69.4 


85 


93.8 


94 


79.6 


73.8 




Sept. 




56.4 


53.2 


61.6 


76.8 


86.6 


87 


70.8 


63.8 




Oct. 




43.8 


42.6 


48 


66.2 


76.2 


73.4 


61.2 


56.6 




Nov. 




38.8 


37.5 


3!f.8 


53. Z 


62.2 


54.2 


48.6 


45.8 




Dec. 




24.8 


28 


28.4 


35 


43.4 


40 


34.4 


30.4 





Temperature Coldest Day of Month 
Three Hour Increment 




Month 


Day 
of ■ 
-fonth 


Hour of Day 


Deg.Hrs. 
to 
70° 




01 


04 


07 


10 


13 


16 


19 


22 




Jan. 




-19.6 


-21.6 


-23.2 


-17.8 


-13.8 


-15.6 


-17.6 


-19.4 






Feb. 




- 4.8 


- 4.2 


- 6.2 


- 1.4 


- 4.8 


5 


3 


3 






Mar. 




- 2.2 


- 4 


- 1.4 


6.2 


7.4 


13 


5.6 


3.8 






Apr. 




19.2 


16.8 


22.2 


29.4 


35 


36.8 


35.6 


29.8 






May 
June 




32.8 


32.6 


42.2 


51.6 


54.6 


53.8 


46.8 


41.8 








44.8 


43 


53.2 


58.6 


63.4 


62.4 


58.4 


52.2 






July 




51.6 


50 


59.8 


65. € 


71.2 


71 


64.4 


57.2 






Aug. 




45.8 


42.2 


52.4 


65i€ 


70.4 


71.8 


62 


55.6 






Sept. 




37.4 


36 


38.8 


48.2 


53.4 


53.6 


42 


41.-^ 






Oct. 




23.6 


21 


26.4 


39. < 


48 


45.2 


38.2 


34.6 






Nov. 




- 1.6 


- 5 


- 5.8 


2.6 


7 


3 


2 


3.8 






Dec. 




-12.8 


-14.4 


-11.8 


- 7.2 


- 3.6 


- 6.6 


- 8.8 


- 8.8 
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GLASGOW, 
TABLE NO. 5 - B LOCATION MONTANA 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR 


YEAR 1974 
INCREMENTS 




ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


8 


22 


25 


39 


44 


56 


64 


56 


47 


41 


28 


22 


37.7 




OA 


7 


22 


?3 


37 


42 


54 


61 


53 


45 


39 


27 


21 


35.9 




07 


7 


21 


25 


44 


50 


65 


71 


61 


50 


42 


27 


21 


40.3 




10 


12 


27 


31 


53 


56 


73 


79 


69 


61 


55 


36 


27 


48.3 




13 


16 


32 


37 


57 


58 


77 


84 


72 


66 


62 


42 


33 


53 




16 


12 


29 


36 


57 


57 


78 


84 


73 


65 


58 


36 


28 


51.1 




19 


10 


26 


29 


47 


51 


69 


75 


65 


55 


48 


32 


25 


44.3 




22 


10 


24 


27 


42 


46 


61 


68 


59 


50 


44 


30 


24 


40.-^ 




Ave 
01 - 22 


10.4 


25.5 


29.6 


47.5 


50.7 


66.2 


73.3 


64 


55.4 


49.2 


33.2 


25.1 


43.9 




Ave 
19 - 04 


8.8 


23.5 


26 


41.3 


45.8 


60 


67 


58.3 


49.3 


43 


29.3 


23 


39.6 




Ave 
07 - 16 


11.8 


27.3 


32.3 


52. £ 


55.3 


73.3 


79.5 


68.8 


60.5 


54.3 


35.3 


27.3 


48.2 




Ave 
19 - 07 


8.4 


23 


25.8 


41.8 


46.6 


61 


67.8 


58.8 


49.4 


42.8 


28.8 


22.6 


39.7 




Ave 
10 - 16 


13.3 


29.3 


34.7 


55.7 


57 


76 


82.3 


71.3 


64 


58.3 


38 


29.3 


50.8 



TABLE NO. 5 - B 



GLASGOW, 
LOCATION MONTANA 



YEAR 1975 



AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 



\r of day 



01 



04 



07 



10 



13 



16 



19 



22 



Ave 
01 - 22 



Ave 
19 - 04 



Ave 
07 - 16 



Ave 

19 - 07 

Ave 



Jan 



16 



Feb 



15 



14 



21 



27 



23 



Mar 



20 



UB 



20 



14 



19 



19 



20 ^4 



17 



18.5 



17 



21.3 



16.4 



I Ave 
10 - 16 |23.7 



12 



Apr 



31 



30 



34 



May 



45 



Ju 



53 



44 



28 



33 



32 



21. 



12.6 



10.5 



14.8 



9.8 



17.3 



21 



39 



42 



42 



31. 



51 



58 



60 



52 



62 



Jul 



64 



62 



Aug 



57 



53 



Sep 



47 



45 



Oct 



38 



Nov 



26 



71 



69 



72 



59 



.Si 



71 



J^ 



34 49 57 67 



24.7 



20.8 



28.3 



20.6 



31 



35.9 



33 



39.3 



33.2 



41 



52.8 



47.8 



57.5 



48.4 



59 



80 



84 



61 



70 



75 



52 



62 



68 



84 75 



Ji 



62.473.1 



56.5 



64.9 56.3 



67 



68.579.8 



57.667.8 



.^ 



60 



37 



39 



48 



53 



67 



.^L. 



25 



25 



Dec 



Ave 



16 



352 



15 33.6 



15 



37.6 



34 



39 



51 33 



Al. 



51 



59 



70.3 



59.4 



49.8 



62.3 



40 



45 



39.8 



23. 



27 



20 



«5.3 



24 



49.7 



21 



48.1 



ja. 



41 .a 



30.1 



26.8 



47.8 



50.2 



70.782.7 73.3 65.7 



/-J.J < 



39.6 



50.7 



32.8 



26.4 



35.3 



17 



37.7 



18.5 



41.1 



16.8 



37.1 



20 



45.2 



16.4 



21.7 



37.2 



47.7 
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GLASGOW, 
TABLE NO. 5 - B LOCATION Montana YEARiqvfi 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMEMTS 




GLASGOW, 
TABLE NO. 5 - B LOCATION MONTANA YEAR 1977 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 


ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 


\r of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 


01 


12 


26 


24 


40 


48 


55 


62 


61 


51 


3§ 


22 


18 


37i9 


01 


2 


24 


27 


39 


50 


57 


60 


54 


49 


39 


21 


8 


35.8 


04 


11 


26 


21 


38 


46 


53 


60 


58 


48 


33 


20 


17 


35.9 


OA 


2 


22 


25 


35 


48 


56 


57 


51 


47 


37 


19 


8 


33.9 


07 1 


11 


26 


24 


44 


57 


62 


67 


67 


55 


36 


20 


17 


40.5 


07 





22 


28 


45 


56 


64 


66 


59 


51 


39 


19 


7 


38 


10 


16 


31 


32 


52 


65 


68 


75 


76 


66 


47 


30 


20 


48.2 


10 


4 


28 


38 


57 


65 


71 


75 


67 


58 


50 


28 


10 


45.9 


13 


20 


35 


37 


58 


70 


71 


81 


81 


73 


53 


36 


23 


53.2 


13 


8 


33 


.43 


63 


68 


75 


80 


71 


64 


56 


32 


13 


50.5 


16 


}7 


33 


38 


57 


-- 


^1 




81 


73 


50 


31 


21 


51.8 


16 


6 


32 


42 


62 


69 


75 


80 


71 


64 


52 


28 


10 


49.3 


19 


15 


28 


29 


48 


60 


64 


71 


71 


60 


42 


25 


20 


44.4 


19 


4 


27 


33 


51 


61 


68 


72 


63 


56 


43 


24 


8 


42.5 


22 


13 


27 


27 


43 


53 


59 


65 


65 


54 


39 


23 


18 


40.5 


22 


3 


26 


30 


45 


55 


61 


64 


57 


52 


40 


22 


7 


38.5 


Ave 
01 - 22 


13.8 


29.5 


29.3 


47.8 


58.2 


62.5 


70.3 


70 


59.8 


42.2 


26.4 


18.9 


44.1 


Ave 
01 - 22 


3.1 


26.5 


33.6 


48.2 


58.3 


65.7 


69.161.2 


55.2 


46 


24.5 


8.3 


41.8 


Ave 
19 - OA 


12.8 


26.8 


25.3 


42.3 


51.8 


57. E 


64.5 


63.8 


53.3 


37.5 


22.5 


18.3 


39.7 


Ave 
19 - OA 


2.8 


24.8 


28.8 


42.5 


53.5 


60.5 


63.356.3 


51 


39.8 


21.5 


7.8 


37.7 


Ave 
07 - 16 


16 


31.3 


32.8 


52.8 


65.5 


68 


75.8 


76.3 


66.8 


46.5 


29.3 


20.3 


48.5 


Ave 

07 - 16 


4.5 


28.8 


37.8 


56.8 


64.5 


71.3 


75.3 


67 


59.3 


49.3 


26.8 


10 


46 


Ave 
19 - 07 


1 
12.4 


26.6 


25 


42.6 


52.8 


58.6 


65 


64.2 


53.6 


37.2 


22 


18 


39.8 




Ave 
19 - 07 


2.2 


24.2 


28 1 6 


43 


54 


61.263.8 56.8 


51 


39.6 


21 


7.6 


37.8 


Ave 
10 - 16 


17.7 


33 


35.7 


55.7 


68.3 


70 


78.7 


79.3 


70.7 


50 


32.3 


21.3 


51. 1| 


Ave 
10 - 16 


6 


31 


41 


60.7 


67.3 


73.778.3 


69.7 


62 


52.7 


29.3 


11 


48.6 



- 37 - 





GLASGOW, 
TABLE NO. 5 - D LOCATION MONTANA YEAR 1978 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


- 4 


5 


21 


37 


47 


54 


58 


57 


51 


39 


19 


9 


32.8 




04 


- 4 


4 


20 


36 


46 


52 


56 


54 


48 


37 


18 


7 


31.2 




07 


- 4 


4 


21 


40 


53 


61 


66 


63 


54 


40 


18 


6 


35.2 




10 





8 


27 


47 


60 


69 


73 


73 


64 


51 


24 


11 


42.3 




13 


4 


12 


31 


51 


63 


72 


77 


77 


69 


56 


27 


15 


46.2 




16 


2 


11 


31 


50 


63 


72 


78 


78 


68 


52 


23 


12 


45 




19 


- 1 


9 


26 


43 


56 


64 


69 


67 


58 


44 


21 


11 


38.9 




22 


- 2 


8 


23 


39 


50 


58 


62 


62 


54 


41 


20 


9 


35.: 




Ave 
01 - 22 


- 2.:^ 


7.4 


24.5 


43.8 


54.8 


62.7 


67.1 


65.9 


58.5 


45.4 


21.3 


9.2 


38.4 




Ave 
19 - 04 


1 

-2.6 


6.5 


22.5 


38.8 


49.8 


57 


61.3 


60 


52.8 


40.3 


19.5 


9 


34.6 




Ave 
07 - 16 


.5 


8.8 


27.5 


47 


59.8 


68.5 


73.! 


72.8 


63.8 


49.8 


23 


11 


42.2 




Ave 
19 - 07 


-3 


6 


22.2 


39 


50.4 


57. e 


62.; 


60.6 


53 


40.2 


19.2 


8.4 


34.7 




Ave 
10 - 16 


2 


10.3 


29.7 


49.3 


62 


71 


76 


76 


67 


53 


24.7 


12.7 


44.5 





TABLE NO. 5 


- B 






LOCATION 








YEAR 




AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 UOUA INCREMENTS 




Ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Tr 




01 






























04 






























07 






























10 






























13 






























16 






























19 






















•- 








22 


























• 




Ave 
01 - 22 






























Ave 
19 - 04 






























Ave 
07 - 16 






























Ave 
19 - 07 






» ■ 
























Ave 
10 - 16 
















. 
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TABLE 


NO. 5 - C 


- 1 








» 
LOCATION GLASGOW, MONTANA 


FIVE YEARS 1974-1978 | 


AVERAGE YEARLY DAY/NIGHT TEMPERATURE DY THE 


MONTH 


Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 


o 


1974 


8.8 


23.5 


26 


41.3 


45.8 


60 


67 


38.3 


49.3 


43 


29.3 


23 


39.6 


1975 


17 


10.5 


20.8 


33 


47.8 


56.5 


67 


59 


49.8 


39.8 


26.8 


16.8 


37.1 


1 

4J 


1976 


12.8 


26.8 


25.3 


42.3 


51.8 


57.8 


64.5 


63.8 


53.3 


37.5 


22.5 


18.3 


39.7 


1977 


2.8 


24.8 


28.8 


42.5 


53.5 


60.5 


63.3 


56.3 


51 


39.8 


21.5 


7.8 37. "3 


•H 

z 


1978 


-2.8 


6.5 


22.5 


38.8 


49.8 


57 


61.3 


60 


52.8 


40.3 


19.5 


9 


34. e 


5-Yr. Ave 


8.3 


18.4 


24.7 


39.6 


49.7 


58.4 


64.6 


59.5 


51.2 


40.1 


23.9 


15 


37.7 


1 

o 


1974 


11.8 


27.3 


32.3 


52.8 


55.3 


73.3 


79.5 


68.8 


60.5 


54.3 


35.3 


27.3 


48.2 


1975 


21.3 


14.8 


28.3 


39.3 


57.5 


68.5 


79.8 


70.3 


62.3 


47.8 


32.8 


20 


45.2 


1976 


16 


31.3 


32.8 


52.8 


65.5 


68 


75.8 


76.3 


66.8 


46.5 


29.3 


20.3 


48.! 


1977 


4.5 


28.8 


37.8 


56.8 


64.5 


71.:- 


75.: 


67 


59.3 


49.3 


26.8 


10 


46 


1978 


.5 


8.8 


27.5 


47 


59.8 


68. E 


73.5 


72.8 


63.8 


49.8 


23 


11 


42.2 


5-Yr. Ave 


L0.8 


22.2 


31.7 


49.7 


60.5 


69.^ 


76.8 


71 


62.5 


49.5 


29,4 


17.-5 


46 


Day/Night 
Dlf. 


2.5 


3.8 


7 


10.1 


10. £ 


11.5 


12.2 


11.5 


11.3 


,9.4 


5.5 


2.7 


8.3 





TABLE 


NO. 5 


► - C 


- 2 










LOCATION 


GLASGOW, 
[ MONTANA 


FIVE YEARS 1974-1978 


AVERAGE YEARLY DAY /NIGHT TEMPERATURE BY THE MONTH 


Year 


Jan 


Feb 


Mar 


Apr 


r— ■ - 

May j Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Av« 


c 

1 


1974 


8.4 


23 


25.8 


41.8 


46.6 


61 


67.858.8 


49.4 


42.8 


28.8 


22.6 


39.7 


1975 


16.4 


9.8 


20.6 


33.2 


48.4 


57.6 67.859.4 


50.2 


39.6 


26.4 16.4 


37.2 


1976 


12.4 


26.6 


25 


42.6 


52.8 


58.6 65 


64.2 


53.6 


37.2 


22 


18 


39.8 


i.. 1977^ 


2.2 


24.2 


28.6 


43 


54 


61.2 63. £56. 8 


51 


39.6 


21 


7.6 


37. £ 


2 


1978 


-3 


6 


22.2 


39 


50.4 


57.8 


62.260.6 


53 


40.2 


19.2 


8.4 


34.7 


5-Yr. Ave 


7.2 


17.9 


24.4 


39.9 


50.4 


59.2 


65.: 


60 


51.4 


39.9 


23.5 


14.6 


37.8 


1 

c 


1974 


13.3 


29.3 


34.7 


55.7 


57 


76 


82.3 


71.3 


64 


58.3 


38 


29.3 


50. e 


1975 


23.7 


17.3 


31 


41 


59 


70. •; 


82.7 


73.3 


65.7 


50:7 


35.: 


21.7 


47.-; 


1976 


17.7 


33 


35.7 


55.7 


68.3 


70 


78.7 


79.3 


70.7 


50 


32.3 


21.3 


51.1 


1977 


6 


31 


41 


60.7 


67.3 


73.'; 


78.3 


69.7 


62 


52.7 


29.: 


11 


48. ( 




1978 


2 


10.3 


29.7 


49.3 


62 


71 76 


76 


67 


53 


24.7 


12.7 


44.5 


5-Yr. Ave 


12.5 


24.2 


34.4 


52.5 


62.7 


72.379.6 


73.9 


65.9 


52.9 


31. S 


19.2 


4.8.5 


Day/Night 
Dif. 


5.3 


6.3 


10 


12.6 


12.3 


13.114.3 


13.9 


14.5 


13 


8.4 


4.6 


xc. 
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TABLE NO. 5 - 


C - 3 






LOCATION GLASGOW, MONTANA 


FIVE 


YEARS 1974-1978 








1 
AVERAGE MONTHLY TEMPERATURE FOR FIVE YEARS BY THE MONTH PROPORTION FACTORS FOR DEGREE HOURS 




Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sept 


Oct 


Nov 


Dec 


A^ilSge 


PF 
dh 




1974 


10.4 


25.5 


29.6 


47.5 


50.7 


66.2 


73.3 


64 


55.4 


49.2 


33.2 


25.1 


44.2 






1975 


18.5 


12.6 


24.7 


35.9 


52.8 


62.4 


73.1 


64.9 


56.3 


45 


30.1 


18.5 


41.2 






1976 


13.8 


29.5 


29.3 


47.8 


58.2 


62.5 


70.3 


70 


59.8 


42.2 


26.4 


18.9 


44.1 






1977 


3.1 


26.5 


33.6 


48.2 


58.3 


65.7 


69.1 


61.2 


55.2 


46 


24.5 


8.3 


41.6 






1978 


-2.1 


7.4 


24.5 


43.8 


54.8 


62.7 


67.1 


65.9 


58.5 


45.4 


21.3 


9.2 


38.2 


• 




5-Yr. 


8.7 


20.3 


28.3 


44.6 


55 


63.9 


70.6 


65.2 


57 


45.6 


27.1 


16 


41.9 
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LOCATION 


1 
MONTHLY WET BULB TEMPERATURE | 

GLASGOW, MONTANA MONTH July, 1976 INTERIOR DESIGN CONDITIONS 78 °db 65 °wb | 


wb 
T 




Day of Month and Hours of Wet Bu] 


.b Temperature Occurrence Above Design Conditions 


Total 
lours 


t 

wb! 


1 


2 


3 


4 


5 


6 


7 


r 


9 


10 


11 


12 


13 


14 


15 


16 


1 
17 |18 19 


20 


1 
21 1 22 1 23 


1 

24 i25 


1 I 
26 |27 > 28 


1 

29 1 30 


31 


)ccur f o : 
nonth T 




61 
62 
63 

65 
66 








































1 . ! 








1 










60 
61 
62 
63 


























































1 




















































1 










! 






















































1 














































. 




















1 






















64 




3 










3 






















^ 


3 


3 








3 


















18 


66 

^67' 
r>b 
69 
70 

~71 

72 
73 
74 
75 
"76 














6 






. 3 


















3 


3 


6 






3 




3 


9 












36 




67 
68 


3 












3 


3 


.3 
















3 


3 












3 
















21 
12 
18 




3 














3 


















3 














3 


















69 
70 
/I 
72 

rj- 






3 








3 


3 




















3 






6 


































6 








3 










































9 










3 




„ . , . 




































3 
















6 
























3 














* 


























■" 


3 










3 
























































3 




n 

76 









3 




1 










1 




































3 








1 1 t 




















































































1 






























// 
78 

























































• 










77 
78 
































































79 
8U 
Bl 
B2 

83 
84 
B5 
86 
87 

am 

B9 

7D" 

91 

9T- 

93 



















































1 








79 

'80' 

"81 

82 

8'3 

'84 

85 

8^ 

87 

~8B 

"89 

90 












































— 
























































ZZ," 1 

































































1 






































































= — 












































































































- ■'■■ 








— 






















— 


























* 






















































































































































































































. 




.. 










































































































• 


yi 






















1 










































■~97 
























1 1 




■ 1 ■! 


1 




1 












1 




yj 
















1 


Iota 


1 Hot 


jrs c 


)f Oc 


curr 


ence 


and 


Wei 


ght i 


Average Wet Bulb Temperature for Month - 41 - 


129 67.6 1 



TABLE NO. 5 - D - 2 WET BULB TEMPERATURE 

Table No. 5 - D - 2 Is a summary of the wet bulb teapera- 
tures compiled from the climatological data on the nonthly 
Tables No. 5 - D - 1. The hours of occurrence and the 
weighted average wet bulb by the aonth for five consecutive 
years Is sunnerlzed on Table No. 5 ~ D - 2. At the 
bo t ton of the Table the total nua4>er of hours of occurreace 
for the year Is listed and the weighted average wet bulb 
calculated. On the right side of Che table the five year 
average hours of occurrence is listed and the weight average 
wet bulb calculated. At the bottoa of the right coluMi 
the five year weighted average wet bulb tem^rature is 
given. 



TABLE NO. 5 - D - 2 WET BULB TEMPERATURE | 

FIVE YEAR WEIGHTED AVERAGE BY THE MONTIC 

LOCATION GLASGOW, *«)NTANA YEAR 1974-1978 j 
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Yr. 


1974 


1975 


1 
1976 ; 1977 


1 

! 1978 

1 


n'iivlh 


^1 

f 
( 

J 


Hrs 
Hon of 
occ. 


Wt. 
Ave 

wb 

T 


Hrs 

of 

occ. 


Wt. 

Ave 

wb 

T 


Hrs 

of 

occ. 


Wt. 

,Ave »- 
1 wb , °^ 
T 1°"- 


WC. 

! Ave 
wb 

T 


Hrs 

of 

occ. 


|Wt. 

t Ave 

wb 

T 


( vrr. 

"" Ave 

«' wb 
occ. • X 


1 

■ 


















1 

1 




1 

1 






























Mar 










1 


















Apr 


























1 


May 














3 


65 


3 


65 


1.2 


1 
65 




Jii 
Jul 


51 


66.2 


24 


67.5 


21 


67.3 


3 


66 


18 


69.5 


j f 

23.4 67.7 I i 


126 


66.4 


138 


69.3 


129 


67.6 


30 


66. 3< 


45 


66.7 


93.6 


67.7 

• 

65.7 


1 


Auf 


12 


65 


21 


66.4 


81 


66.3 , 


3 


66 ! 


i 

27 i65.6 


28.8 


Sef 










3 


65 






3 


65 


1.2 


65 


Oct 


• 
























. 


^ 


























Dec 




























rotal 


189 


68.1 


183 


68.7 


234 


67.1 


39 


66.2 1 


96 


— r 
66.8L48.2 


1 
67.4 3 


1 


1 


YEARLY 


& FIVE YEAR WEIGHTED AVERAGE WEI 


' BULB TEMPERATURE !» 



TABLE NO. 6 - PERCENT SUNSHINE 



From the Cllmatologlcal Data for each month, as published by the 
National Cllmatologlcal Center, the daily and average daily sunshine 
for the month can be obtained. This data has been compiled in 
Table No. 6 for the 5-year perioid 1974' - 1978, and the 5-year 
monthly average calculated. 

This information can be used when calculating the effect of solar 
Rain over a span of time. 



TABLE NO. 6 Location GLASGOW, MONTANA 
PERCENT OF SUNSHINE - MONTHLY AVERAGE 


MONTH 


YEAR 


FIVE 




1974 


1975 


1976 


1977 


1978 


YEAR 
AVERAGE 




Jan. 


7.3 


6.0 


6.8 


6.5 


6.7 


6.7 




Feb. 


7.4 


6.0 


7.4 


7.0 


8.4 . 


7.2 




Mar. 


7.7 


6.6 


6.0 


6.6 


8.1 


7.0 




Aor. 


7.1 


8.0 


6.1 


4.7 


7.7 


6.7 




Mav 


8.4 


7.4 


5.1 


6.4 


7.0 


6.9 




Tun- 


4.3 


5.8 


6.0 


6.1 


5.3 


5.5 




T.,1 


4.4 


4.3 


4.2 


5.9 


4.7 


4.7 




Aug. 


6.5 


5.0 


4.5 


6.4 


4.9 


5.5 




Sept. 


5.5 


3.9 


4.1 


7.2 


5.3 


5.2 




Oct. 


5.6 


7.4 


7.0 


6.3 


5.7 


6.4 




Nov. 


5.5 


7.0 


5.5 


6.5 


7.7 


6.4 




Dec. 


6.9 


6.9 


8.3 


7.7 


6.4 


7.2 




Yearly 


.. ^il 


6.2 


5.9 


6.4 


6.5 


6.3 
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TABLE NO. 7 - SOLAI^ EJ^I^GX AyAILi^LE 



48° N.L. 
GLASGOW, MONTANA P= 1.05 Single Glazed Collector 




Month 


^T LAT+10 
BTU/Ft2 


# of Coll Hrs. 


Av. Daytime 
Ambient of 


% Clear 


Rx Days in Mo 
BTU/^/FT2 




Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 


232 
260 
266 
251 
232 
223 
227 

242 
254 
247 
245 
227 


6 

7 
7 
7 
7 

7 
7 

7 
7 
7 
5 
5 


14.1 

20.3 

30.4 

48.9 

60.5 

68 

77.4 

76 

63.8 

52.8 

34.1 

21.8 


42 
39 
48 
43 
52 
60 
81 

74 
63 
52 
43 

42 


18,124 
19,874 
27,707 
22,665 
26,179 
28,098 
39,900 

38,860 
33,604 
27,871 
15,803 
14,778 
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:ABLE no. 7a- SOLAR ENERGY AVAILABLE 







48° N.L. 








GLASGOW, 


MONTANA 


P= 1.05 






Double Glazed Collector 


I 

Month 


^T LAT+iO 


# of Coll Hrs. 


Av. Daytiine 


% Clear 


Rx Days in Mo 


_ 


B7U/Ft2 




Anbient of 




BTU/MO/FT2 


Jan 


220 


6 


14.1 


42 


17,186 

1 


Feb 


247 


7 


20.3 


39 


18,881 1 

! 


Mar 


252 


7 


30.4 


48 


26,248 

1 


Apr 


238 


7 


48.9 


43 


1 
21,491 


:w 


Tin 

t, ^ vj 


7 


60.5 


52 


24,825 


Jun 


212 


7 


68 


6 


26,712 


Jul 


215 


7 


77.4 


81 


37,791 


Aug 


230 


7 


76 


74 


36,933 


Sep 


241 


7 


63.8 


63 


31,884 


i 


234 


7 


52.8 


52 


1 
26,405 ! 


^iOV 


232 


5 


34.1 


43 


14,964 


Dec 


215 


5 


21.8 


42 


13,997 
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TABLE NO. 8 - SOLAR ENERGY AVAILABLE 



GLASGOW, MONTANA 


48° N.L. 
P=1.05 








Concentrating 
Collector 


Month 


Idn 

Av. Val. Direct Norm. 


# Of Coll Hrs. 


Av. 

Daytime Amb. 


% 
Clear 


R 
BTU/Day 


RX Days Mo 


Jan 


250 


5 


14.1 


42 


525 


16,275 


Feb 


284 


7 


20.3 


39 


775 


21,709 


Mar 


289 


11 


30.4 


48 


1526 


47,304 


Apr 


268 


11 


48.9 


43 


1268 


38,029 


May 


256 


11 


60.5 , 


52 


1464 


45,394 


Jun 


247 


11 


68 


6 


1630 


48,906 


Jul 


248 


11 


77.4 


81 


2210 


68,500 


Aug 


259 


10 


76 


74 


1917 


59,415 


Sep 


269 


9 


63.8 


63 


1525 


45,757 


Oct 


267 


7 


52.8 


52 


972 


30,128 


Nov 


244 


5 


34.1 


43 


525 


15,738 


Dec 


224 


5 


21.8 


42 


470 


14,582 












AV MO 


37,645 
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GREAT FALLS WEATHER DATA 



Extrapolated from data published by 
National Oceanic and Atmospheric Administrative 
Environment Data Service on local climatological 
data recorded at Great Falls recording station. 
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TABLE NO. 1 





LOCATION GREAT FALLS, MONTANA YEAR 1978 MONTH Deceiriber TEMPERATURE RECORD 


] 


'A * 


Hours Per Day of Giv^n Temperature - 5° Increment 




Y- 


17J5-12Jat 


1 I 




I2h 


27^132131 


3755! 421a 


1 
47155213 


57I5 ,6215 (67I5 .72I5 771a 82I5JB7I5 J92I5 h7h 




1 










6 


9 


3 


.6 




1 
































2 




6 


6 


9 


3 










1 






























3 














3 


3 


3 


3 


3 


6 


3 


























A 


















6 


12 1 3 


3 




























5 














6 


12 


^ 








- 


























6 










9 


12 


3 






































7 










9 


9 


6 






































8 






' 




9 


3 


6 


6 


































9 


















6 


3 


15 












• 


















10 




















18 


6 






























11 






















6 


12 


6 


























12 
















6 


3 


12 


3 






























13 


















9 


9 


6 
























. 






14 






















12 


12 


























l^ 


















9 


L2 


3 


























■ 




16 


















9 


9 


6 
























1 

i 

1 




17 




















6 


12 


6 


























i8 














6 


12 


3 




3 






























19 














6 


9 


6 


3 
































20 














3 




3 


6 


12 






























21 
















^ 


§ 




9 


6 
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GREAT FALLS, MONTANA 














DEGREE HOUR TABLE NO. IB 
5-Year Average 197A - 1978 






T 

E 
D M 

R 

E 
E 


Temperature 
Range Degrees 

Mean 
Temperature 
Degrees 


Hours ] 

of 
Occur- 
rence 


^o.of Hours Ko. of Degree (^0. of Hours 

below Hours of Heating Above 
temperature Below Temperature Temperature 


No. of Degree 
Hours of Cooling 
Above Temperature 




-20 


- 16 and belon 
- 20 


46.2 


9.2 
18.4 
27.6 




8763.5 
8754.3 
8745.1 . 
8735.9 


570,369.5 




-19 


23.1 


561,628.9 




-18 


46.2 


552,888.3 




-17 


36.8 
46 


69.3 


544,147.7 




-16 


92.4 


8726.7 


535,407.1 




-15 


-15 thru -11 


60 


58 
70 
82 
94 
106 


115.5 


8717.5 
8705.5 
8693.5 
8681.5 
8669.5 


526,666.5 




-14 


. 191.5 


517,979.0 




-13 


267.5 


509,291.5 




-12 


343.5 


500,604.0 




-11 


419.5 


491,916.5 




-10 


-10 thru -6 


108 


127.6 
149.2 
170.8 
192.4 
214 


495 f 5 


8657.5 
8635.9 . 


483,229.0 




- 9 


655.5 


474,625.5 




- R 


B15.5 


8614.3 
8592.7 
8571.1 


466,022.0 




- 7 


975.5 


457,418.5 




- 6 


1.135.5 


448 


,815.0 




- 5 


- 5 thru -1 
-2h 


90.6 


232.1 
250.2 
268.3 
286.4 
304.5 


1.295.5 


8549.5 
8531.4 
8513.3 
8495.2 
8477.1 


440 


,211.5 




- U 


1.554.8 


431 


,707.2 




- 3 


1,B14.1 


423 


,202.9 




- 2 


2,073.4 


414 


,698.6 




- 1 


2,332.7 


406 


,194.3 







thru 4 
2h 


166.2 


337.7 

370.9. 

404.1 

437.3 

470.5 


2,592.0 


8459 

8425.8 

8392.6 

8359.4 

8326.2 


397, 


690.0 




1 


?.979.6 


389 


,313.9 




2 


3,367.2 


380 


,937.8 




3 


3,754.8 


372 


,561.7 




A 


4,142.4 


364 


,185.6 




5 


5 thru 9 


163.2 


503.1 
535.7 
568.3 
600.9 
633.5 


4,530.0 


8293 
8260.4 
8227.8 
8195.2 


355 


,809.5 




6 


5,082.1; 


347 


,597.9 




7 


5,634.2 


339 


,386.3 




8 


6,ld^.3 


331 


,174.7 




9 


6,7^6.4 


8162.6 


322 


,963.1 




10 


10 thru 14 


210.6 


675.6 
717.7 
759.8 
801.9 
844 . 


7,290.5. 


8130 


314. 


751.5 




11 


8,029.3 


8087.9 . 
8045.8 
8003.7 
7961.6 


306 


,726.7 




12 


8,768.1 


298 


,701.9 




13 


9,506.9 


290 


,677.1 




14 


10,245.7 


282 


,652.3 


15 


15 thru 19 


202.8 


884.6 
925.2 
965.8 

1006.4 

1047 


10,984.5 


7919.5 
7878.9 
7838.3 
7797.7 
7757.1 


274 


,627.5 


16 


11,929.9 


266 


,809.6 


I 17 


12,875.3 


258 


991.7 




18 


13,820.7 


251^ 


,173.8 




19 


14,7t,6.1 


20 


,355.9 




20 


20 thru 24 


311.4 


1109.3 
1171.6 
1233.9 
1296.2 
1358.5 


15,711.5 


7716.5 
7654.2 
7591.9 
7529.6 
7467.3 


> 5, 


538.0 


! 21 


16.914.2 


2:1 


977.3 


1 22 


22ii 


18,1.16.9 


:.o 


416.6 


! 23 


19,319.6 


2:2 


,855.9 


i 24 


20,522.3 


: 5 


,295.2 


25 


25 thru 29 


494.4 


1457.3 
1556.1 
1654.9 
1753.7 
1852.5 


21,725.0 


7405 
7306.2 


1:7 


734.5 


: 26 


23,330.7 


;:o 


,576.3 


27 


24,936.4 


7207.4 
7108.6 


: :J3 


,418.1 


28 


21h 


26,542.1 


r'6 


259.9 


29 




28,147.8 


7009.8 


1(^9 


,101.7 


30 


30 thru 34 


702 


1992.9 
2133.3 
2273.7 
2414.1 
2554.5 


29.753.5 


6911 


T(>1 


,943.5 


31 


^1, 9^7.0 


6770.6 


liij 


,383.5 


32 


34,160.5 


6630.2 


148 


,.823.5 


33 


321$ 


36,364.0 


6489.8 


142 


,263.5 




34 




38,567.5 


6349.4 


135 


,703.5 




35 




813 


2717.1 
2879.7 
3042.3 
3204.9 
3367.5 


40,771.0 


6209 
6046.4 


129 


rl43.5 




36 


35 thru 39 


43,732.0 


123 


,341.0 




37 
38 


37J5 


46,693.0 


5883.8 


117 
111. 


,538.5 




49,654.0 


5721.2 


736.0 




39 




52,615.0 


5558.6 


1 105,933.5 



GREAT FALLS, MONTANA 









DEGREE HOUR TABLE NO. IB 






5-Year Average 1974 - 1978 


T 

E 

\'- 

G 
R 

E 


Temperature 
Range Degress 

Mean 

Temperatu e 

Degrees 


Hours 

of 
Occur- 
rence 


No. of Hour 

Below 
Temperatur = 


No. of Degree 
Hours of Heating 
Below Temperature 


No. of Hours 

Above 
Temperature 


No. of Degree 
Hours of Cooling 
Above Temperature 


40 

7~1 


40 thru ^ 4 
42-^$ 


841.2 


3535.7 
3703.9 
3872.1 
4040.3 
4208.5 


55,576.0 


5396 

5227.8 

5059.6 

4891.4 

4723.2 


100,131.0 


41 


59,364.1 


95,155.4 


42 


63,152.2 


90,179.8 


43 


66,940.3 


85,204.2 


44 


70,728.4 


80,228.6 


45 


45 thru '4 9 
47ii 


754.8 


4359.5 
4510.5 
4661.5 
4812.5 
4963.5 


74,516.5 


4555 
4404 
4253 
4102 
3951 


75,253.0 


46 


79,102.4 


71,075.6 


47 


83,688.3 


66,898.2 


48 


88,274.2 


62,720.8 


49 


92,660.1 


58,543.4 


30 


50 thru 54 
52^ 


854.4 


5134.4 
5305.3 
5476.2 
5647.1 
5818 


97,446.0 


3800 

3629.1 

3458.2 

3287.3 

3116.4 


54,366.0 


51 


102,836.7 


50,993.3 


52 


108,227.4 


47,620.6 


53 


113.618.1 


44,247.9 


54 


119,008.8 


40,875.2 


55 


55 thru 59 
574 


760.2 


5970 
6122 
6274 
6426 
6578 


124.399.5 


2945.5 
2793.5 
2641.5 
2489.5 
2337.5 


37,502.5 


56 


130.597.6 


34,936.9 


57 


136.795.7 


32,371.3 


58 


142.993.8 


29,805.7 


59 


149,191.9 


27,240.1 


60 


60 thru 64 
624 


651.6 


6708.3 
6838.6 
6968.9 
7099.2 
7229.5 


155.390-0 


2185.5 
2055.2 
1924.9 
1794.6 
1664.3 


24.674.5 


61 


Ifi2,?q3.8 


22.814.7 


62 


169.197.6 


20,954.9 


63 


176.101.4 


19,095.1 


64 


183,005.2 


17,235.3 


65 


65 thru 69 
674 


479.4 


7325.4 
7421.3 
7517.2 
7613.1 
7709 


189,909.0 


1534 
1438.1 
1342.2 
1246.3 . 
1150.4 


15,375.5 


66 


197,378.2 


14,081.3 


67 


204,847.4 


12,787.1 


68 


212,316.6 


11,492.9 


69 


219,785.8 


10,198.7 


70 






7788.3 


227,255.0 


1054.5 . 


8,904.5 



TABLE NO. 5 
MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 

YEAR: 1974 



LOCATION: GREAT FMiLS, MOtiTANA 





Teaperature Karnes c Day of Month 
Three Hour Increaent 




tenth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 




01 


DA 


07 


10 


13 


16 


19 


22 




Jan. 


16 


51 


46 


45 


51 


55 


52 


53 


51 






Feb. 


25 


39 


39 


3B 


46 


56 


54 


45 


41 






Mar. 


21 


35 


33 


46 


57 


63 


61 


54 


51 






Apr. 


2S 


56 


46 


55 


77 


80 


80 


63 


60 






M«y 


5 


45 


47 


57 


70 


79 


76 


63 


58 






June 


19 


74 


72 


77 


B3 


93 


94 


85 


75 






July 


17 


65 


65 


73 


90 


94 


95 


83 


75 






Aug. 


5 


67 


62 


76 


BB 


94 


95 


84 


76 






Sept. 


25 


60 


62 


67 


79 


B5 


83 


73 


67 






Oct. 


16 


61 


61 


65 


76 


79 


76 


61 


54 






Nov. 


21 


53 


55 


56 


62 


62 


58 


54 


35 






Dec. 


4 


44 


41 


45 


52 


56 


52 


47 


42 





Temperature Coldest Day of Month 
Three Hour Increment 


' 


Month 


Day 
of 
lonch 


Hour of Day 


Deg.Hrs. 




01 


OA 


07 


10 


13 


16 


19 


22 


to 
70® 




Jan. 


5 


-16 


-18 


-26 


-15 


-11 


-12 


-12 


-07 






Feb. 


2 


29 


04 


04 


07 


25 


32 


31 


27 






Mar. 


22 


9 


6 


7 


14 


20 


21 


16 


11 






Apr. 


4 


30 


28 


36 


46 


49 49 37 


38 






May 
June 


16 


32 


31 


41 


46 


45 45 


38 


33 






1 


40 


36 


53 


63 


69 


72 


60 


54 






July 


8 


54 


52 


59 


74 


82 


82 


68 


62 






Aug. 


31 


47 


44 


50 


55 


56 


50 


48 


48 






Sept. 


29 


34 


32 


31 


36 


42 


44 


40 


39 






Oct. 


31 


39 


39 


36 


36 


37 


36 


35 


35 






Nov. 


22 


23 


22 


23 


23 


26 


22 


21 


24 






Deci 


23 


30 


29 


26 


14 


11 


10 


10 


10 







- 51 - 



MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: GREAT FTU^LS, MONTANA YEAR: 1975 



Temperature Warmest Day of Month 
Three Hour Increment 


AontU 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 


17 


. 41 


43 


43 


44 


47 


46 


42 


45 




Feb. 


28 


31 


32 


33 


38 


45 


43 


36 


36 




Mar. 


• 18 


37 


35 


39 


48 


51 


48 


42 


42 




Apr. 


24 


39 


38 


46 


53 


56 


56 


51 


45 




May 


' 4 


'If. 


1 

42 i t) / 


o» 


77 


77 


69 


62 




June 


24 


54 


54 


63 


71 


80 


84 


77 


67 




July 


28 


75 


68 


84 


92 


98 


98 


84 


79 




Aug. 


6 


66 


58 


73 


86 


91 


92 


78 


74 




Sept. 


15 


53 


55 


65 


79 


85 


84 


69 


60 




Oct. 


2 


51 


50 


60 


74 


80 


78 


65 


53 




Nov. 


4 


c; -7 1 


5:3 


53 


(.S ' 


70 


61 


56 


59 




Dec. 


9 


51 


52 


52 


57 


59 


54 


46 


31 





Temperature Coldest Day of Month 
Three Hour Increment 




Month 


Day 
of 
fonth 


Hour of Day 


Deg.Hrs. 




01 


04 


07 


10 


13 


16 


19 


22 


to 
70*^ 




Jan. 


10 


-03 


-09 


-12 


-12 


-10 


-14 


-16 


-16 






Feb. 


5 


-21 


-21 


-20 


-15 


-06 


-10 


-14 


-03 






Mar. 


28 


01 


03 


04 


15 


22 


25 


24 


24 






Apr. 


6 


-05 


-01 


01 


08 


13 


14 


12 


10 






May 

June 

July 


6 


- 36 


33 


33 


37 


38 


39 


39 


39 






10 


44 


42 


53 


63 


68 


69 


63 


57 






31 


52 


52 


53 


56 


50 


62 


58 


54 






Aug. 


24 


50 


44 


45 


54 


57 


57 


52 


48 






Sept. 


19 


35 


34 


39 


52 


57 


58 


51 


46 






Oct. 


6 


63 


60 


56 


58 


61 


53 


48 


45 






Nov. 


29 


01 


01 





02 


02 


-03 


-05 


-05 






Dec. 


14 


-02 


-06 


04 


17 


24 


25 


25 


27 







- 52 - 



MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCATION: GREAT falls, MONTANA YEAR: 1976 



«* 


T«Mperature Warsest Day of Month 
Three Hour Increment 




ionth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs, 

CO 

78° 




01 


D4 


07 


10 


13 


16 


19 


22 




Jan. 


4 

17 


42 


43 


41 


52 


57 


50 


48 


46 






Feb. 


23 


43 


43 


42 


55 


58 


54 


42 


36 






Mar. 


• 31 


43 


43 


50 


61 


70 


66 


57 


48 






Apr. 


12 


54 


54 


61 


72 


76 


71 


60 


57 






May 


27 


51 


49 


62 


78 


86 


85 


76 


69 






June 


30 


64 


62 


70 


86 


94 


99 


66 


66 






July 


23 


56 


54 


68 


84 


93 


95 


66 


79 






Aug. 


22 


59 


57 


71 


88 


95 


93 


77 


74 






Sept. 


5 


64 


63 


72 


85 


92 


93 


82 


75 






Oct. 


1 


59 


58 


60 


75 


80 


80 


68 


64 






Nov. 


17 


53 


54 


55 


57 


61 


63 


60 


54 






Dec. 


16 


49 


52 


52 


53 


55 


51 


46 


50 





Temperature Coldest Day of Month 
Three Hour Increment 



Month 



Day 
of 
tonth 



Jan. 



Feb. 



Mar. 



Apr. 



May 

June 

July 

Aug. 

Sept. 



Oct. 



Nov. 



Dec^ 



29 



15 



13 



28 



27 



19 



24 



27 



31 



Hour of Day 



01 



-16 



-05 



OA 



07 



-15 



-17 



33 



37 



52 



51 



48 



39 



24 



03 



20 



-05 



-18 



32 



32 



44 



48 



45 



39 



25 



04 



21 



-15 



-04 



-17 



29 



46 



58 



63 



54 



40 



24 



09 



15 



10 



-14 



06 



-11 



i9 



53 



61 



74 



63 



50 



46 



14 



14 



13 



16 



19 



22 



■11 



18 



-01 



31 



58 



51 



83 



69 



57 



53 



17 



14 



-13 



26 



-01 



31 



60 



51 



86 



70 



61 



53 



17 



12 



-15 



20 



-05 



30 



-16 



02 



-08 



56 



47 



76 



59 



54 



40 



17 



10 



29 



51 



44 



67 



57 



45 



47 



19 



07 



Deg.Hrs. 

CO 

70° 



- 53 - 



MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: GREAT FALLS, MONTANA YEAR: 1977 



Temperature Warmest Day of Month 
Three Hour Increment 


ionth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 
to 
780 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 


6 


21 


21 


23 


24 


29 


27 


28 


30 




Feb. 


20 


31 


39 


41 


52 


65 


62 


49 


45 




Mar. 


• 23 


42 


40 


50 


61 


64 


63 


48 


42 




Apr. 


2 


15 


10 


16 


25 


25 


21 


17 


15 




May 


-i 




^7 


SI 


69 


76 


77 


73 


59 




June 


6 


61 


55 


69 


83 


91 


92 


82 


73 




July 


21 


69 


64 


70 


86 


92 


90 


76 


74 




Aug. 


3 


66 


57 


65 


70 


79 


72 


60 


57 




Sept. 


4 


60 


60 


68 


80 


86 


81 


71 


68 




Oct. 


18 


51 


51 


55 


71 


77 


71 


61 


59 




Nov. 


XJ. 


^3 


-«8 


47 


r n 


66 


56 


55 


52 




Dec. 


11 


43 


45 


45 


48 


46 


38 


45 


40 





Temperature Coldest Day of Month 
Three Hour Increment 


> 


Month 


•Day 
of 
lonth 


Hour of Day 


Deg.Hrs. 




01 


04 


07 


10 


13 


16 


19 


22 


to 
70° 




Jan. 


2 


-19 


-04 


03 


11 


18 


12 


20 


16 






Feb. 


2 


22 


23 


24 


34 


45 


42 


36 


34 






Mar. 


20 


07 


04 


15 


29 


36 


37 


29 


26 






Apr. 


25 


52 


38 


55 


68 


75 


77 


66 


57 






May 

June 

July 


17 


35 


34 


32 


33 


33 


34 


32 


29 






17 


46 


44 


56 


65 


72 


71 


66 


60 






13 


51 


■ 
47 


49 


52 


58 


63 


60 


51 






Aug. 


31 


42 


39 


48 


58 


62 


63 


57 


52 






Sept. 


25 


39 


38 


46 


58 


60 


58 


47 


43 






Oct. 


3 


38 


40 


37 


38 


41 


42 


37 


35 






Nov. 


20 


-02 


-04 


-05 


-03 


-03 


-10 


-07 


-17 






Dec. 


8 


-27 


-24 


-24 


-21 


-19 


-24 


-26 


-24 







- 54 - 



MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: GREAT FALLS, MDN1»NA YEAR: 1978 



■4 


Teaperature Uarmesc Day of Month 
Three Hour Increment 




ionth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs, 
to 
78° 




01 


OA 


07 


10 


13 


16 


19 


22 




Jjui. 


6 


. 20 


37 


38 


40 


39 


32 


02 


-03 






Feb. 


23 


38 


40 


41 


41 


43 


42 


32 


30 






Mar. 


• 29 


44 


44 


57 


69 


75 


75 


64 


58 






Apr. 


28 


44 


42 


49 


60 


65 


63 


56 


48 


« 




May 


14 


49 


49 


57 


74 


79 


72 


69 


66 






June 


5 


56 


52 


68 


80 


84 


82 


73 


61 






July 


24 


69 


67 


78 


91 


96 


96 


83 


72 






Aug. 


6 


66 


57 


74 


87 


94 


95 


79 


70 






Sept. 


2 


56 


58 


71 


86 


93 


94 


80 


72 






Oct. 


9 


47 


47 


53 


68 


71 


73 


60 


53 






Nov. 


1 


47 


47 


48 


61 


65 


60 


51 


49 






Dec. 


11 


34 


36 


39 


41 


41 


39 


37 


33 





Temperature Coldest Day of Month 
Three Hour Increment 


. 


Month 


Day 
of 
tonth 


Hour of Day 


Deg.Hrs. 




01 


OA 


07 


10 


13 


16 


19 


22 


CO 

70® 




Jan. 


7 


-10 


-12 


-11 


-08 


-05 


-07 


-05 


-06 






Feb. 


13 


-12 


-17 


-12 


-12 


-07 


-10 


-10 


-10 






Mar. 


3 


-14 


-16 


-17 


-10 


-02 


-04 


-10 


-10 






Apr. 


14 


29 


27 


34 


40 


52 


52 


40 


35 






May 
June 


4 


35 


32 


37 


45 


47 


48 


40 


37 






12 


44 


39 


58 


66 


72 


76 


70 


63 






July 


21 


49 


47 


61 


71 


75 


78 


71 


64 






Aug. 


17 


45 


45 


48 


47 


48 


49 


48 


45 






Sept. 


17 


34 


33 


41 


50 


54 


54 


45 


43 






Oct. 


30 


25 


26 


28 


42 


47 


43 


32 


32 






Nov. 


21 


-15 


-15 


-13 


00 


03 


04 


-04 


-01 






Dec, 


29 


-14 


-17 


-20 


-16 


-13 


-16 


-16 


-15 
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TABLE NO. 5A 

MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: GREAT FALLS, MONTANA YEAR: Average - 1974-1978 



Temperature Warmest Day of Monch 
Three Hour Increment 


^onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 


01 


0^ 


07 


10 


13 


16 


19 


22 


Jan. 




35 


38 


38 


42.2 


45.4 


41.4 


34.6 


33.8 




Feb. 




36.4 


38.6 


39 


46.4 


53.4 


51 


41.8 


37.6 




Mar. 




40.2 


39 


48.4 


59.2 


64.6 


63 


53 


48.2 




Apr. 




41.6 


38 


45.4 


57.4 


60.4 


58.2 


49.4 


45 




May 




-4 -■' 

61.8 


46.8 

59 


55.8 


71 3 


79. 4 


77.4 


70 


62.8 




June 




69.4 


80.6 


88.4 


90.2 


80.6 


68.4 




July 




66.8 


63.6 


74.6 


88.6 


94.6 


94.8 


82.4 


75.8 




Aug. 




64.8 


58.2 


71.8 


83.8 


90.6 


89.4 


75.6 


70.2 




Sept. 




58.6 


59.6 


68.6 


81.8 


88.2 


87 


75 


68.4 




Oct. 




53.8 


53.4 


58. t» 


72.8 


77.4 


75.6 


63 


56.6 




Nov. 




50-6 


50 .A 


51.6 BO. 6 


64.8 


59.6 


55.2 


49.8 




Dec. 




44.2 


j 
45.2 


46.6 50.2 


51.4 


46.8 


44.2 


39.2 





Temperature Coldest Day of Month 
Three Hour Increment 


> 


Month 


Day 
of • 
lonth 


Hour of Day 


Deg.Hrs. 
to 
70° 




01 


04 


07 


10 


13 


16 


19 


22 




Jan. 




-12.8 


-11.6 


-12.2 


-7.6 


3.8 


6.8 


-5.6 


5.8 






Feb. 




- 2.6 


- 3.2 


- 1.6 


4 


15 


16 


12.6 


10 






Mar. 




- 2.8 


- 4.2 


- 1.6 


7.4 


15 


15.6 


10.8 


8.6 






Apr. 




27.8 


24.8 


31 


38 


44 


44.6 


37 


33.8 






May 

June 

July 




35 


32.4 


37.8 


42.8 


44.2 


45.2 


41 


37.8 








45.2 


41 


55.6 


63.6 


66.4 


67.8 


61.2 


55.6 








51.4 


49.2 


57 


65.4 


69.6 


74.2 


66.6 


59.6 






Aug. 




46.4 


43.4 


49 


55.4 


58.4 


57.8 


52.8 


50 






Sept. 




36.2 


35.2 


39.4 


49.2 


54 


55 


47.4 


43.2 






Oct. 




37.8 


38 


36.2 


44 


47.8 


45.4 


38.4 


38.8 






Nov. 




2 


1.6 


2.8 


7.2 


9 


6 


4.4 


4 






Dec. 




1.4 


.6 


.2 


1.6 


3.4 


1.4 


.6 


1 
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TABLE NO. 5 - B 



GKEAT FALLS, 
LOCATION MONTANA 



YEAR 1974 



AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 



Ir of day 



01 



04 



07 



10 



13 



16 



19 



22 



Ave 
01 - 22 



Ave 
19 - OA 



Ave 

07 - 16 



Ave 
19 - 07 



Ave 

10 - 16 



Jan 



18 



Feb 



31 



16 



17 



21 



23 



31 



31 



Mar 



30 



28 



37 



41 



22 40 40 



21 



30 



Apr 



May 



40 



38 



43 



37 



41 



34 



20 32 



19.8 



18.8 



20.8 



33.8 



32 



37.3 



52 



55 



42 



41 



48 



Ju 



57 



Jul 



63 



Aug 



Sep 



Oct 



56 



55 



64 



53 



57 



56 



33 49 



30 



33.3 



30.3 



37 



18.4 



22 



31.8 



39.3 



30.2 



36.7 



44 



56 



72 



78 



78 



59 



69 



78 



84 



53 



58 



47 



44 



50 



66 61 



72 



50 70 



47.1 



42.8 



51.5 



45 



54.3 



44 



49.556.9 



44.3 



53.5 



45 



55.3 76 



63 



61.: 



73 



85 



71 



77 



68 



72.9 



66.8 



79 



61. f 67.2 



82 



64 



66 



44 



42 



Nov 



35 



34 



45 



56 



65 



56 



59 



62.9 



58 



66.8 



58 



62 



59 



50 



35 



Dec lAve 



30 



30 



30 



43 



36 51 



li^ 



12^ 



43.3 



47 



42 



37 



51 47 



54.8 



49.5 



60.5 



49.6 



69.7 64 



51.4 



45.6 



55.5 



36 



38.7 



39 



34 



55. A 



54 



31 47.7 



30 



32.5 



45.8 30.3 



41.6 



45.6 35.4 



59 



44 



34.6 



30.2 



36.3 



43.€ 



46.9 



42. S 



50.5 



43 



53.5 





GKEAT FALLS, 
TABLE NO. 5 - B LOCATIUN MONTANA YEAR 1975 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


22 


IP 


23 


26 


43 


51 


63 


56 


48 


42 


30 


27 


36.8 




04 


21 


9 


23 


25 


41 


49 


60 


54 


45 


41 


30 


28 


35.5 




07 


21 


10 


24 


28 


48 


56 


70 


60 


52 


42 


29 


28 


39 




10 


25 


14 


30 


34 


54 


63 


78 


69 


63 


50 


36 


34 


45.8 




13 


28 


19 


.33 


37 


57 


67 


82 


74 


69 


53 


39 


36 


49.5 




16 


26 


18 


32 


38 


57 


67 


82 


74 


70 


50 


34 


33 


48.4 




19 


23 


13 


26 


33 


50 


60 


74 


66 


59 


44 


« 

31 


30 


42.4 




22 


22 


13 


24 


30 


46 


54 


67 


60 


52 


42 


30 


27 


38.9 




Ave 

01 - 22 


22.7 


13.1 


27.4 


30.9 


50 


58.8 


71.8 


64.8 


57.3 


45.7 


32.9 


28.6 


42 




19-04 


22 


11.3 


24 


28.5 


45 53.5 


66 


59 


51 


42.3 


30.3 


28 


38.4 




Ave 

07 - 16 


25 


15.3 


29.8 


34.3 


54 63.3 


78 


69.3 


63.5 


48.8 


34.5 


32.8 


45.7 




Ave 
19 - 07 


21.8 


11 


24' 


28.4 


45.654 


66.8 


59.2 


51.2 


42.2 


30 


28 


38.5 




Ave 

10 - 16 


26.3 


17 


31.7 


36.3 


56 65.7 


80.7 


72.3 


67.3 


51 


36.3 


34.3 


47.9 
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TABLE NO. 5 - B 



GREAT FALLS, 
LOCATION MONTANA 



YEAR 1976 



AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 



ir of day 



01 



04 



07 



10 



13 



16 
19 

22 

Ave 
01 - 22 

Ave 
19 - 04 

Ave 
07 - 16 

Ave 
19 - 07 

Ave 
10 - 16 



Jan 



24 



24 



23 



28 



32 



Feb 



27 



27 



26 



33 



36 



Mar 



Apr 



25 



^5 



27 



35 



40 



40 



37 



42 



50 



54 



May 



49 



46 



54 



62 



67 



Ju 



52 



50 



58 



65 



69 



Jul 



Aug 



61 



57 



66 



75 



81 



J ,; I J -> I -3^1 -> -• I '^^ ' "^ 



9 81 78 



59 



Sep 



57 



64 



73 



78 



53 



51 



Oct 



40 



39 



56 



67 



26 



25 



29 



27 



31 



28 



47 



42 



59 



53 



63 



55 



73 



66 



69 



63 



26.4 



24.8 



24.4 



29.7 



30.5 



27.5 



32.5 



27.2 



34.7 



31.6 



27.3 



35.3 



27.2 



38 



46.1 



41.5 



50.3 



41.6 



53 



56.9 



51.8 



62.5 



61.C70.3 



55 



64.3 



65.: 



75.8 



67.9 



62 



73.3 



1 I 



52.2 



65.3 



55.61 b4.t 



o2.4 



72 



73 



63 



56 



61.2 



55.8 



67 



55.8 



40 



Nov 



34 



33 



50 



67.6 



79 



76.3 70.7 



55 



55 



47 



44 



45.5 



42.5 



50 



42 



53.3 



32 



40 



44 



42 



37 



34 



36.6 



34.5 



39.5 



34 



42 



Dec 



29 



Ave 



iLa 



30 



30 



35 



38 



35 



32 



30 



31.6 



30.3 



34.5 



30.2 



36 



39.7 



43.2 



51.1 



55.5 



54.8 



48 



43. € 



47.1 



43.1 



51.2 



43. 



53.81 





GREAT FAT.T..S, 
TABLE NO. 5 - B LOCATION MONTANA YEAR 1977 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




Ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


19 


34 


30 


39 


44 


56 


59 


55 


50 


43 


27 


16 


39.3 




04 


18 


34 


28 


36 


42 


53 


56 


53 


46 


41 


28 


16 


37.6 




07 


19 


33 


31 


44 


49 


63 


65 


59 


51 


43 


28 


16 


41.8 




10 


23 


43 


38 


54 


56 


72 


74 


66 


60 


52 


34 


21 


49.4 




13 


27 


48 


41 


58 


59 


76 


79 


72 


66 


57 


37 


22 


53.5 




16 


25 


45 


41 


59 


59 


75 


78 


72 


65 


54 


33 


18 


52 




19 


23 


38 


34 


50 


52 


68 


71 


64 


57 


46 


29 


17 


45.8 




22 


21 


35 


31 


43 


47 


60 


63 


• 
60 


53 


43 


28 


16 


41.7 




Ave 
01 - 22 


21.6 


39.2 


34 


47.1 


51.3 


65.468 


62.5 


56.1 


47.8 


30.8 


16.5 


45 




19 - 04 


20.3 


35.3 


30.8 


42 


46.3 


59.262.3 


58 


51.5 


43.3 


28 


16.3 


41.1 




Ave 
07 - 16 


23.5 


42.3 


37.8 


53.8 


55.8 


71.5 


74 


67.3 


60.5 


51.5 


33 


19.3 


49.2 




Ave 
19 - 07 


20 


34.8 


30^8 


42.4 


46.8 


60 


62.8 


58.2 


51.4 


43.2 


28 


16.2 


41.2 




Ave 
10 - 16 


25 


45.3 


40 


57 


58 74.3 


77 


70 


63.7 


54.3 


34.7 


20.3 


51.6 
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GKEAT FAT.TkS, 
TABLE NO. 5 - B LOCATION MCHWANA YEAR 1978 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 


. 




ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug Sep 


Oct 


Nov 


Dec 


Yr 
Ave 






01 


7 


13 


29 


38 


45 


53 


58 


57 


51 


42 


23 


18 


36.2 






04 


7 


12 


28 


37 


43 


51 


55 


55 


51 


41 


23 


16 


34.9 






07 


7 


13 


30 


41 


49 


60 


65 


63 


55 


44 


23 


16 


38.8 






10 


9 


17 


37 


47 


55 


69 


73 


72 


64 


55 


27 


18 


45.3 






13 


13 


19 


41 


52 


59 


72 


78 


77 


68 


58 


28 


21 


48.8 






16 


10 


18 


39 


51 


57 


72 


77 


77 


67 


56 


25 


19 


47.3 






19 


8 


15 


33 


44 


50 


65 


68 


68 


58 


48 


23 


17 


41.4 






22 


7 


15 


31 


40 


46 


57 


62 


63 


54 


44 


22 


18 


38.3 






Ave 
01 - 22 


7.7 


14.5 


33.5 


44.1 


51.3 


52.5 


67.1 


66.5 


58.8 


48.8 


23.9 


17.4 


41.3 






Ave 
19-04 


7.3 


13.8 


30.3 


39.8 


46 


>6.5 


60.8 


53.5 


53.5 


43.8 


22.8 


17.3 


37.7 






Ave 
07-16 


9.8 


16.8 


36. B 


47.8 


47.8 


55 


73.3 


72.3 


63.5 


53.2 


25.5 


18.5 


45.1 






Ave 
19 - 07 


7.2 


13.6 


30.2 


40 


46.6 


57.2 


61.6 


61.2 


53.8 


43.8 


22.8 


17 


37.9 






Ave 

10 - 16 


10.7 


18 


39 


50 


57 


71 


76 


75.3 


66.3 


56.3 


26.7 


19.3 


11 







TABLE NO. 5 


- B 






LOCATION 








YEAR 1 




AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




4r of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 






























04 






























07 






























10 






























13 






























16 






























19 






















•. 








22 






























Ave 
01 - 22 






























19 - 04 






























Ave 
07 - 16 






























Ave 
19 - 07 






t 
























Ave 
10 - 16 
















. 
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TABLE 


NO. 5 - C 


- 1 








LOCATION 


1 
GREAT FALLS, MONTANA 


FIVE YEARS 1974^1978 | 


AVERAGE YEARLY DAY/NIGHT TEMPERATURE BY THE 


MONTH 


Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Ave 


o 


1974 


18.8 


32 


30.3 


42.8 


44.3 


61.3 


66.8 


58 


49.5 


45.8 


45.8 


30.3 


42.9 


1975 


22 


11.3 


24 


28.5 


45 


53.5 


66 


59 


51 


42.3 


30.3 


28 


38.4 


1 

U 


1976 


24.8 


27.5 


27.3 


41.5 


51.8 


55 


64.3 


62 


55.8 


42.5 


34.5 


30.3 


43.1 


1977 


20.3 


35.3 


30 . 3 


42 


46.3 


59.3 


62.3 


58 


51.5 


43.3 


28 


16.3 


41.1 


2 


1978 


7.3 


13.8 


30.3 


39.8 


46 


56.5 


60.8 


53. f 53.5 


43.8 


22.8 


17.3 


37.7 


5-Yr. Ave 


18.6 


24 


28.5 


47.3 


46.7 


57 


64 


52.1 


52.3 


43.5 


32.3 


24.4 


40.6 


«o 


1974 


20.8 


37.3 


37 


51.5 


53.5 


73 


79 


66.8 


60.5 


55.5 


41.8 


34.8 


50.9 


1975 


25 


15.3 


29.8 


34.3 


54 


63.3 


78 


69.: 


63.5 


48.8 


34.5 


32.8 


45.7 


o 

>> 


1976 


28 


32.5 


35.3 


50.3 


62.5 


65.3 


75.8 


73.; 


67 


50 


39.5 


34.5 


51.2 


1977 


23.5 


42.3 


37.8 


53.6 


55.6 


71.5 


74 


67.3 


60.5 


51.5 


33 


19.3 


49.2 


1978 


9.8 


L6.8 


3&.a 


47.6 


47.8 


65.6 


73.3 
76 


72.3 


63.5 


53.2 


25.5 


18.5 


45.3 


5-Yr. Ave 


21.4 


33.6 


35.3 


47.5 


54.8 


39.8 


63 


51.8 


34.9 


28 


48.4 


Day/Night 
Dlf. 


2.8 


9.6 


6.8 


.2 


8.0 


8.6 


12 


L0.4 


10.7 


,8.3 


2.6 


3.6 


7.8 





TABLE 


NO. I 


. - C 


- 2 










LOCATION 


^ GREAT FALLS, MONTAK ft 


FIVE YEARS 1974-1978 
AVERAGE YEARLY DAY /NIGHT TEMPERATURE BY THE MONTH 




Year 


Jan 


Feb 


Mar 


Apr 


May Ju 


Jul 


Aug 


Sep 


Occ 


Nov 


Dec 


Yr 
Ave 




r 

c 

1 
a 


1974 


18.4 


31.8 


30.2 


45 


45 


31.8 


67.2 


58 


49.6 


45.6 


35.4 30.2 


43 




1975 


21.8 


11 


24 


28.4 


45.6 


54 


66.8 


59.2 


51.2 


42.2 


30 


28 


38.5 


1976 


24.4 


27.2 


27.2 


41.6 


52.2 


55.664.6 


62.4 


55.8 


42 


34 


30.2 


43.3, 




^ 

•r 

2 


,1977 


20 


34.8 


30.8 


42.4 


46.8 


60 


62.8 


58.2 


51.4 


43.2 


28 


16.2 


41.: 




1978 


7.2 


13.6 


30.2 


40 


46.6 


57.i61.6 


61.2 


53.8 


43.8 


22. £ 17 


37. S 




5~Yr. Ave 


18.4 


23.7 


28.5 


39.5 


47 


57.7 


64.659.8 


52.3 


43.4 


30 


24 


40.8 




1 

c 


1974 


22 


39.3 


36.7 


54.3 


55.3 


76 


82 


69.7 


64 


59 


44 


36.3 


53.5 




1975 


26.3 


17 


31.7 


36.3 


56 65.7 


80.7 


72.3 


67.3 


51' 


36.- 


34.3 


47. S 




1976 


29.7 


34.7 


38 


53 


65.3 


67. € 


79 


76.3 


70.7 


53.3 


42 


36 


53. £ 




1977 


25 


45.3 


40 


57 


58 


74.: 


77 


70 


63.7 


54.3 


34.-/ 


20.3 


51. ( 




c 


1978 


10.7 


18 


39 


50 


57 


71 


76 


75.3 


66.3 


56.3 


26." 


19.3 


47. J 




5-Yr. Ave 


22.7 


30-9 


37.1 


50. i 


58.3 


70. S 


78.9 72.6 


66.4 


54.8 


?^.« 


29.2 


5Q.{ 




Day/Night 
Dlf. 


4.3 


7.2 


8.6 


10.6 


11.3L3.2 


14.3 


12.8 


14.1 


11.4 


6.8 


5.2 


10 
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TABLE NO. 5 - C - 3 



LOCATION GREAT FALLS, MONTANA 



FIVE YEARS 



1974-1978 



AVERAGE MONTHLY TEMPERATURE FOR TTVE YEARS BY THE MONTH PROPORTION FACTORS FOR DEGREE HOURS 



Year 



Jan 



Feb 



Mar 



Apr 



May 



Ju 



Jul 



Aug 



Sept 



Oct 



Nov 



Dec 



A^ifS 



ge 



PF 



dh 



1974 



19.8 



33.8 



33.3 



47.1 



49.5 



66.9 



72.9 



62.9 



54.8 



51.4 



38.7 



32.5 



46.9 



95 



1975 



22.7 



13.1 



27.4 



30.9 



50 



58.8 



71.8 



64.8 



57.3 



45.7 



32.9 



28.6 



42 



1.05 



1976 



26.4 



30.5 



31.6 



46.1 



56.9 



61 



70.3 



67.9 



61.2 



45.5 



36.6 



31.6 



47.1 



.95 



1977 



21.6 



39.2 



34 



47.1 



51.3 



65.4 



68 



62.5 



56.1 



47.8 



30.8 



16.5 



45 



,99 



1978 



7.7 



14.5 



33.5 



44.1 



51.3 



62.5 



67.1 



66.5 



58.8 



48.8 



23.9 



17.4 



41.3 



.^3 



5-Yr, 
Ave. 



19.6 



26.2 



32 



43.1 



51.8 



62.9 



69.8 



64.9 



57.6 



47.8 



32.6 



25 



44.5 



1. 
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MONTHLY WET BULB TEMPERATURE 









LOCATION GREAT 


FALLS, MONTANA 




MONTH 


June, 1977 






INTERIOR DESIGN 


CONDITIONS _ 




78 "db 




§5 


°»* 








1 




vb 
T 




Day of Month and Hours of Wet Bulb Temperature Occurrence Above DeslKn Conditions 


'otal 
loura 


wb 

T 


"! 
i 




1 


2 


3 


4 


5 


6 


7 


a" 


9 


10 


11 


12 


13 


lA 


15 


16 


17 


1 

|18 ! 19 


20 


21 1 22 1 23 


1 

24 125 


26 |27 i 28 


1 
29 1 30 


31 


>ccur fc 
Month 


f 




61 
62 
63 

65 








































i . ! 


1 


\ 












""60 
61 
62 
















































1 




1 








































. 




















1 










1 1 

• 
























































1 






















63 




























. 
















• 




1 




« 


















6A 
















3 


fi 


















































9 


65 

66 

~67' 

6b 

69 

'70 

"71 

72 

73 

7A 

75 

'76 

'77' 

78 

79 

'80' 

"81 

82 

■"8T 

"84" 

85 

8^ 

87 

~8B 

"89 

-90 

91 

97 






66 












6 




















































6 






67 


































! 




















•— 











^ 




6fl 


































1 
























69 


































1 






























70 
71 
72" 
























































































































L 




















































• 














1 










■ 








/J 






























































' 








74 




























































• 








75 


































































U 






































1 
































7/ 
























































, 














7B 









































































79 
BO 
Bl 
B2 

83 

84 

85 

86 

87 

BTT 

89 

90 

91 

92- 

93 
















































! 








































. 1 









































































































































1 


































































1 





























































































































































































■ * * 




• 






















■— ■ ( 


' 































































































































. 




















































































« . 




























1 















































































• 
































































































1 










' 


■ 1 


















1 




















« 


rota 


1 Hoi 


jrs c 


)f Oc 


curr 


ence 


and 


Wei 


ght i 


^veri 


ige Wet Bulb 


Temperature for Month _ 62 - 


15 i 


55. 4J 
I 





TABLE NO. 5 - D - 2 WET BULB TEMPERATURE 

Table No. 5 - D - 2 Is a sununary of the wet bulb tempera- 
tures compiled from the climatologlcal data on the monthly 
Tables No. 5 - D - 1. The hours of occurrence and the 
weighted average wet bulb by the month for five cimsecutlve 
years Is summerlzed on Table No. 5 - D - 2. At the 
botton of the Table the total num)>er of hours of occurrence 
for the year is listed and the weighted average wet bulb 
calculated. On the right side of the table the five year 
average hours of occurrence Is listed and the weight average 
uet bulb calculated. At the bottom of the right column 
the five year weighted average wet bulb temperature is 
given. 
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• 

TABLE NO. 5 - D - 2 WET RULB TEMPERATURE J 

FIVE YEAR WEIGHTED AVERAGE BY THE MONTIi^' 

LOCATION GREAT FALLS, MONTANA >'-^R I974- 187b j 



Yr. 



Moo 



_jaa 



1974 



TWt. 
Hrs Ave 

wb 
T 



of 
occ. 



Feb 



Mar 



Apr 



May 



Ju 



1975 



24 



Jul 18 
Aug 



Sep 



Oct 



fkf\ 



Dec 



Hrs 

of 

occ. 



T7F7 
Ave 
wb 
T 



1976 



1977 



197b I AvSrA^c j 



Hrs 

of 

occ. 



Ave 
wb 



Hrs 
of 
occ. 



TTm (Wt. I 1 v;c. ; 

Hrs ' ,.., Hrc: f 



Ave 

wb 

T 



67 



65.5 



105 



of 
occ. 



I Ave 
wb 
T 



65.4 



15 



68.8 



66.3 



15 



Hrs 
of 
occ. 



r-.Vc 

ub 
T 



65.4 



66 



39 



73 



66.1 



-r 



11.4 67.4 



34.8 65.6 



Total 42 



66.4 



111 



66 



6 66 



65.4 



30 



67.5 



18 



65.5 



51 



66.3 



66.5 



2.4 66 



1.8 





50.4 



66.3 



66.15 



YEARLY & FIVE YEAR WEIGHTED AVERAGE WET BULB TEMPERATURE ![ J 



TABLE NO. 6 - PERCENT SUNSHINE 



From the Climatological Data for each month, as published by the 
National Climatological Center, the daily and average daily sunshine 
for the month can be obtained. This data has been compiled in 
Table No. 6 for the 5-year period 1974 - 1978, and the 5-year 
monthly average calculated. 

This information can be used when calculating the effect of solar 
gain over a span of time. 

The average percent of sunshine for the six month air conditioning 
season in Toledo, Ohio is 55.5% based upon the five-year average of 
mid April to mid October. 



TABLE NO." 6 Location GREAT FALLS, MONTANA 
PERCENT OF SUNSHINE - MONTHLY AVERAGE 


MONTH 


YEAR 


FIVE 
YEAR 
AVERAGE 


1974 


1975 


1976 


1977 


1978 


Jan. 


32 


34 


41 


30 


49 


37.2 


Feb. 


37 


52 


47 


55 


56 


49.4 


Mar. 


60 


47 


72 


46 


54 


55.8 


Aor. 


56 


39 


51 


70 


52 


53.6 


May 


58 


53 


67 


49 


54 


56.2 


.Tun . 


80 


57 


44 


63 


61 


61 


■^mI 


85 


74 


76 


68 


68 


74.2 


Aug. 


67 


77 


81 


61 


62 


69.6 


Sept. 


73 


85 


84 


60 


60 


72.4 


Oct. 


71 


54 


64 


57 


64 


62 


Nov. 


51 


48 


36 


45 


40 


44 


Dec, 


49 


34 


52 


29 


39 


40-6 


Yearly 


59.9 


54.5 


59.6 


52.8 


54.9 


56.3 
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TABLE NO, 7 - §OLAI^ EI^I^GX AVAII^^VBLE 



GREAT FALLS, MONTANA 



47 N .L. 
P= 1,05 



Single Glazed Collector 



Month 



BTO/tT^ 



LAT+10 



# of Coll Hrs. 



Av. Daytime 
IVxnbient o£ 



% Clear 



Rx Days in Mo 
BTU/M0/FT2 



Jan 


232 


Feb 


260 


Mar 


266 


Apr 


251 


May 


232 


Jun 


223 


Jul 


227 


Aug 


242 


Sep 


254 


Oct 


247 


Nov 


245 


Dec 


227 



24.9 

31.3 

35,5 

49 

59.2 

66.5 

76.5 

74.6 

63.7 
53,9 
39 
30.6 



48 
57 
66 
61 
63 
65 
60 
77 

68 
61 
46 

45 



20,713 
29,047 
38,097 
32,153 

30,440 
39,407 
40,436 

36,271 
32,695 
16,905 
15,833 
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TABLE MO. 7a- SOLAR ENERGY AVAILABLE 



GREAT FALLS, MONTANA 



42__N.L. 
P= 1.05 



Double Glazed Collector \ 











i 


Month ^T I^T410 
BTU/Ft2 


# of Coll Hrs. 


Av. Daytime 
Ambient of 


% Clear 


Rx Days ir; Mo 
ETU/M0/FT2 


Jan 
Feb 
Mar 
Azr 

i 

Jun 
Jul 
Aug 
Sep 
Oct 

Dec 


220 
247 
252 
2 38 
220 
212 
215 
230 

241 

— ; T 

215 


6 

7 
7 

7 
7 
7 
7 
7 
7 

-7 

5 
5 


24.9 

31.3 

35.5 

49 

59.2 

66.5 

76.5 

74.6 

63.7 

53.9 

39 

30.6 


48 
57 
66 
61 
63 
65 
80 
77 
68 

61 

t 
46 

45 


19,642 
27,595 
36,091 
30,488 
30,076 
28,938 
37,324 
38,431 
34,415 

30,975 
16,008 
14,996 


1 

1 
I 
( 
1 

1 

1 
i 
1 
1 

1 
t 

1 
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TABLE NO. 8 - SOLAR ENERGY AVAILABLE 



GREAT FALLS, MONTANA 


47° N.L. 
P= 1.05 








Concentrating 
Collector 


Month 


Idn 

Av. Val . Oixect Moxin. 


« Of nnll Hrs. 


Av. 

Daytime Amb. 


% 
Clear 


R 
BTU/Day 


RX Days Mo 


Jan 


250 


5 


24.9 


48 


600 


18,600 


Feb 


284 


7 


31.3 


57 


1133 


31,728 


Mar 


2B9 


U. 


35.5 


66 
61 


2098 


65,042 


Apr 


266 


11 


49 


1798 


53,948 


May 


256 


11 


59.2 


63 


1774 


3'!^^^ 


Jun 


247 


11 


66.5 


65 


1766 


52,982 


Jul 


248 


11 


76.5 


80 


2182 


67,654 


Aug 


259 


10 


74.6 


77 


1994 


61,823 


Sep 


269 


9 


63.7 


68 


1646 


49,388 


Oct 


267 


7 


53.9 


61 


1140 


35,343 


Nov 


244 


5 


39 


46 


561 


16,836 


Dec 


224 


5 


30.6 


45 


504 


15,624 












AV MO 


43,664 
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HAVRE WEATHER DATA 



Extrapolated from data published by 
National Oceanic and Atmospheric Administrative 
Environment Data Service on local climatological 
data recorded at Havre recording station. 
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TABLE NO. 1 





LOCATION HAVRE, MONTANA YEAR 1976 MONTH November TEMPERATURE RECORD 


] 




Hours P«r D«y of Gi.»in Tempermture - 5® Increment 




• A * 

Y- 


17if-12i5t 7*51 - 2h 2^5 ! 7»5 *L2»5 \ 


7J5 i22^ 


27^5 32% 


374142% 


i 
47%52% . 


57% ,62% 1 


67% :72% 77% 82%jB7% 192% ^Ih 




1 
















. 




fc. 




3 


6 


3 


6 




















2 


















3 


9 3 




6 




3 






















3 
















3 


6 


3 


3 


3 


3 




3 




















A 






















6 


3 


6 






6 




3 














5 




















; 


12 


3 


3 


3 


3 




















6 


















3 


6 I 3 


3 


6 




3 






















7 
















3 


6 




3 


9 


3 






















8 






















6 






9 


6 


3 




















9 


















6 


6 


3 




3 


3 


3 






















10 
















6 


9 




6 


3 




























11 






V 








9 


6 


3 


3 


3 






























12 








6 


6 




3 


3 




3 


3 






























13 








6 


3 


3 


3 


3 


3 




3 
























. 






lA 








6 


3 


3 




3 


3 






3 


3 


















t 






15 
















3 




3 




9 


3 


3 


3 






















16 




















3 




6 


3 


6 


6 








• 




, 




1 • 




17 


























6 


3 


3 


3 


9 
















18 


















9 




12 




3 . 


























19 








« 








9 


6 




3 


3 


3 


























20 




' « 










3 


3 


9 


3 




6 




























21 










3 


6 






3 




9 


3 






























































1 
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HAVRE, MONTANA 





DEGREE HOUR TABLE NO. IB 
5-Year Average 1974 - 1978 




T 

E 
D M 

R 

E 
E 


Temperature 
Range Degrees 

Mean 
Temperature 
Degrees 


Hours No. of Hours No. of Degree !^o. of Hours 

of below Hours of Heating Above 
Occur- Temperature Below Temperature Temperature 
rence 


No. of Degree 
Hours of Cooling 
Above Temperature 




-10 


- 16 and belou 
- 20 


75 


15.0 




8760.0 


564.117.0 




-ly 


30.0 


7.5 


8745.0 


555,394.5 




-18 


45.0 


-56.0 


8730.0 
8715.0 


546,672.0 




-17 


60.0 


67.5 


537,949.5 




-16 


75.0 


120.0 


8700.0 


529,227.0 




-15 


-15 thru -11 
-12Ji 


83.4 


91.7 


187.5 


8685.0 
8668.3 
8651.6 
8635.0 
8618.3 


520,504.5 




-14 


108.4 


304.2 


511,861.2 




-13 


125.0 


420.9 


503,217.9 




-12 


141.7 
158.4 


537.6 


494,574.6 




-11 


654.3 


485,931.3 




-1,0 


-10 thru -6 

-7k 


108.6 


180.1 
201.8 


771.0 


8601.6 
8579.9 


477,288.0 




- 9 


983.7 


468,740.7 




- R 


223.6 
245.3 
267.0 


1,196.4 


8558.2 
8536.4 
8514.7 


460,193.4 




- 7 


1,409.1 


451,646.1 




- 6 


1,621.8 


443,098.8 




- 5 


- 5 thru -1 
-2h 


154.2 


297.8 
328.7 
359.5 
390.4 
421.2 


1,834.5 


8493.0 
8462.2 
8431.3 
8400.5 
8369.6 


434,551.5 




- 4 


2,178.6 


426.135.6 




- 3 


2,522.7 


417,719.7 




- 2 


2,866.8 


409,303.8 




- 1 


3,210.9 


400,887.9 







thru 4 

2h 


197.4 


460.7 
500.2 
539.6 
579.1 
618.6 


3,555.0 


8338.8 
8299.3 
8259.9 
8220.4 
8180.9 


392,472.0 




1 


4,074.9 


384,231.9 




2 


4,594.8 


375,991.8 




3 


5,114.7 


367,751.7 




4 


5,634.6 


359,511.6 




5 


5 thru 9 
7ii 


222 


663.0 
707.4 
751.8 
796.2 
840.6 


6.154.5 


8141.4 
8097.0 
8052.6 
8008.2 


351,271.5 




6 


6,884.1 


343,241.1 




7 


7,613.7 


335,210.7 




8 


8,343.3 


327^180.3 




9 


9,072.9 


7963.8 


319,149.9 




10 


10 thru 14 
12Ji 


214.8 


883.6 

926.5 

969.5 

1012.4 

1055.4 . 


9,802.5 


7919.4 


311,119.5 




11 


10,750.5 


7876.4 
7833.5 
7790.5 
7747.6 


303,307.5 




12 


11,698.5 


295,495.5 




13 


12,646.5 


287,683.5 




14 


13,594.5 


2:^9,871.5 




15 


15 thru 19 
17ii 


313.8 


1118.2 
1180.9 ^ 
1243.7 
1306.4 
1369.2 


14,542.5 


7704.6 
7641.8 
7579.1 
7516.3 
7453.6 


;L72,059.5 




16 


15,754.8 


14 '♦,511.8 
15*4,964.1 
i^9,416.4 




17 


16,9f,7.1 


18 


18,179.4 


19 


19, 391.7 


2-//, 868.7 


20 




343.2 


1437.8 
1506.5 
1575.1 
1643.0 
1712.4 


2{i ,6i 4.0 


7390.8 
7322.2 
7253.5 
7184.9 
7116.2 


2Mi 321.0 
127,101.8 
X/?j 882.6 
i/1, 663.4 
20S. 444.2 


Zl 


20 thru 24 


22,144.8 


12 


22ii 


2 ;, 6-5.6 


13 


2': ,2.6.4 


24 


2f.,7 .7.2 


IS 
26 


25 thru 29 


421.8 


1796.8 
1881.1 
1965.5 
2049.8 
2134.2 


2f , !';3.0 


7047.6 
6963.2 


/<??, 225.0 
t^I, 388.3 
1^4,551.6 


3^ .2U.3 


27 




3: .134.6 


6878.9 
6794.5 


28 


27ii 


3- . .'^7.9 


i77%714.9 
170,878.2 


29 




36,';rjL.2 


6710.2 


30 


" 30 thru 34 


635.4 


2261.3 
2388.4 
2515.4 
2642.5 
2769.6 


37. -^i.S 


6625.8 


1^4.041.5 


31 


^..-T..4 


6498.7 
6371.6 


Z57.-33-4 


32 


hZ. 828.3 


lbx,425.3 


33 


32ii 


45,280.2 


6244.6 


145,117.2 




:4 




47,732.1 


6117.5 


138,809.1 




33 




710.4 


2911.7 
3053.8 
3195.8 
3337.9 
3480.0 


50.184.0 


5990.4 


132.501.0 




36 


35 thru 39 


53,308.8 


5848.3 


126,865.8 




37 
38 


3ih 


56,433.6 


5706.2 


121,230.6 
115,5^5,4 




59.558.4 


_ 5564.2 




39 




1 62,683.2 


5422.1 


109,960-. 2 



HAVRE, MONTANA 









DEGREE HOUR TABLE NO. IB 






5-Year Average 1974 - 1978 


T 
E 

D p 

E ^• 
G 
R 

E 
E 


Temperature 
Range Degrees 

Mean 
Temperati.re 
Degrees 


Hours 

of 
Occur- 
rence 


No. of Hours 

Below 
Tempera tui e 


No. of Degree 
Hours of Heating 
Below Temperature 


No. of Hours 

Above 
Temperature 


No. of Degree 
Hours of Cooling 
Above Temperature 


40 


40 thru 4 4 


722.4 


3624.5 
3769.3 
3913.4 
4057.9 
4202.4 


65,808.0 


5280.0 
5135.5 
4991.0 
4846.6 
4702.1 


104,325.0 


41 


69,649.2 


99,406.2 


42 


73.490.4 


94,487.4 


43 


77,331.6 


89,568.6 


44 


81,172.8 


84,649.8 


45 


45 thru ^9 


710.4 


4344.5 
4486.6 
4628.6 
4770.7 
4912.8 


85,014.0 


4557.6 
4415.5 
4273.4 
4131.4 
3989.3 


79,731.0 


46 


39.,571.6 


75,528.6 


47 


94,129.2 


71,326.2 


48 


98,686.8 


67,123.8 


49 


103,244.4 


62,921.4 


50 


50 thru 54 
52Ji 


832.8 


5079.4 
5245.9 
5412.5 
5579.0 
5745.6 


107,802.0 


3847.2 
3680.6 
3514.1 
3347.5 
3181.0 


58,719.0 


51 


113,131.2 


55,288.2 


52 


118.460.4 


51,857.4 


53 


123.789.6 


48.426.6 


54 


129,118.8 


44,995.8 


55 


55 thru 59 
574 


678.0 


5881.2 
6016.8 
6152.4 
6288.0 
6423.6 


134,448.0 


3014.4 
2878.8 
2743.2 
2607.6 
2472.0 


41,565.0 


56 


140,532.6 


38,889.6 


57 


146,617.2 


36,il4.2 


58 


l5i,761.S 


33,538.8 


59 


156,786.4 


30,«63.4 


60 


60 thru 64 
624 


648.0 


6553.2 
6682.8 
6812.4 
6942.0 
7071.6 


164,871.0 


2336.4 
2206.8 
2077.2 
1947.6 
1818.0 


28,188.0 


61 


171. 618. 6 


26,175.6 


62 


178,366.2 


24,163.2 


63 


185,113.8 


22,150.8 


64 


191,861.4 


20,138.4 


65 


65 thru 69 
674 


522.6 


7176.1 
7280.6 
7385.2 
7489.7 
7594.2 


198,609.0 


1688.4 
1583.9 
1479.4 
1374.8 
1270.3 


18,126.0 


66 


205,941.9 


16,698.9 


67 


213,274.8 


15,271.8 


68 


220,607.7 


13,844.7 


69 


227,940.6 


12,417.6 


70 

•7T 






7671.8 


235,273.5 


1165.8 


10.990.5 



TABLE NO. 5 
MONTHLY EXTREME 

WARMEST AND 

LOCATION: havre. MONTANA 



TEMPERATURE 
COLDEST DAY OF MONTH 

YEAR: 1974 





Temperature Uansesc Day of Month 
Three Hour Increment 




4onth 


Day 
of 
Mbnth 


Hour of Day 


Deg.Hrs. 
to 
78° 




01 


OA 


07 


10 


13 


16 


19 


22 




Jan. 


16 


. 42 


42 


44 


50 


49 


48 


41 


45 






Feb. 


25 


36 


41 


40 


44 


51 


46 


40 


37 






Mar. 


* 28 


40 


39 


45 


57 


60 


54 


48 


42 






Apr. 


25 


53 


51 


57 


73 


85 


85 


66 


61 






May 


26 


52 


52 


66 


75 


77 


74 


68 


63 






June 


24 


61 


58 


75 


87 


98 


97 


81 


77 






July 


20 


69 


61 


78 


91 


97 


98 


86 


73 






Aug. 


5 


69 


54 


70 


88 


98 


98 


66 


71 






Sept. 


25 


59 


58 


63 


79 


91 


89 


73 


64 






Oct. 


2 


42 


50 


53 


79 


82 


70 


65 


56 


■ 




Nov. 


21 


57 


54 


56 


62 


67 


55 


35 


21 






Dec. 


21 


32 


30 


51 


55 


57 


48 


38 


34 





Temperature Coldest Day of Month 
Three Hour Increment 


' 


Month 


Day 
of 
lonth 


Hour of Day 


Deg.Hrs. 
to 
70° 




01 


04 


07 


10 


13 


16 


19 


22 




Jan. 


11 


-32 


-31 


-34 


-26 


-17 


-22 


-21 


-22 






Feb. 


2 


2 


-02 





3 


1 6 


7 


6 


2 






Mar. 


22 


8 


4 


7 


16 


20 


19 


10 


3 






Apr. 


15 


31 


29 


38 


55 


67 


69 


49 


■ 45 






Hay 

June 

July 


15 


35 


34 


:38 


39 


46 


42 


39 


40 






1 


42 


38 


54 


64 


70 


71 


60 


55 






13 


48 


46 


67 


75 


85 


85 


75 


65 






Aug. 


31 


44 


42 


51 


54 


50 


53 


47 


40 






Sept. 


30 


27 


23 


32 


46 


50 


45 


39 


34 






Oct. 


6 


21 


18 


29 


49 


60 


60 


42 


42 






Nov. 


29 


9 


6 


4 


16 


26 


23 


15 


a 






Decw 


24 


-15 


-16 


-15 


3 


26 


26 


28 


-^S-. 







- 72 - 



MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCATION: HAVRE, MONTANA YEAR: 1975 







Temperature Warmest Day of Mont 
Three Hour Incremenc 


h 






4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 
to 
78° 


01 


OA 


07 


10 


13 


16 


19 


11 


Jan. 


23 


38 


41 


40 


47 


49 


48 


39 


40 




Feb. 


23 


34 


35 


36 


45 


48 


46 


46 


41 




Mar. 


■ io. 


40 


39 


4x 


52 


52 


52 


46 


40 




Apr. 


21 


32 


28 


43 


53 


58 


57 


48 


43 




May 


Id 


5u 


4b 


56 


/± 


81 


83 


64 


61 




June 


24 


58 


55 


66 


77 


84 


87 


74 


67 




July 


27 


61 


56 


76 


98 


104 


105 


88 


11 




Aug. 


6 


60 


57 


71 


84 


91 


92 


79 


71 




Sepc. 


15 


51 


47 


61 


77 


87 


85 


65 


60 




Oct. 


2 


47 


42 


51 


70 


82 


79 


53 


50 




Nov. 


5 


So 


■J -> 


1 
3? 63 


77 


58 


52 


48 




Dec. 


4 


49 


50 


50 


51 


56 


23 


15 


14 





Temperature Coldest Day of Month 
Three Hour Increment 


. 


Month 


Day 
of • 
lonth 


Hour of Day 


Deg.Hrs. 
to 
70<* 




01 


04 


07 


10 


13 


16 


19 


22 




Jan. 


10 


-10 


-14 


-18 


-15 


-14 


-17 


-20 


-15 






Feb. 


4 


-13 


-10 


-16 


-09 


-06 


-09 


-16 


-20 






Mar. 


12 


-05 


-06 





15 


28 


32 


19 


13 






Apr. 


6 


-14 


-06 


-04 


4 


13 


15 


15 


15 






May 

June 

July 


1 


35 


33 


44 


47 


50 


52 


45 


41 






2 


36 


44 


60 


75 


82 


82 


70 


66 






17 


55 


52 


67 


79 


81 


80 


72 


65 






Aug. 


9 


48 


44 


61 


73 


78 


81 


66 


59 






Sept. 


20 


34 


31 


35 


44 


45 


44 


40 


36 






Oct. 


28 


21 


19 


22 


33 


49 


44 


36 


33 






Nov. 


30 


-18 


-20 


-19 


-09 


-06 


-04 


-03 


1 






Dec. 


14 


-23 


-22 


-20 


-13 


-04 


29 


28 


25 







- 73 - 



MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: HAVRE, MONTANA YEAR: 197* 







Temperature Warmest Day of Month 
Three Hour Increment 






ionth 


Day 
of 
Month 




Hour of Day 




Deg.Hrs, 

CO 

78° 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 


31 


39 


38 


43 


49 


59 


49 


40 


37 




Feb. 


23 


36 


49 


48 


57 


63 


53 


40 


37 




Mar. 


• 31 


36 


34 


40 


65 


73 


74 


54 


50 




Apr. 


12 


62 


47 


52 


70 


78 


79 


64 


60 




May 


27 


44 


43 


63 


77 


85 


66 


74 


75 




June 


30 


61 


58 


71 


85 


95 


94 


83 


76 




July 


26 


69 


66 


77 


92 


98 


97 


83 


72 




Aug. 


22 


56 


53 


66 


90 


100 


97 


81 


76 




Sept. 


1 


54 


51 


61 


79 


95 


94 


71 


69 




Oct. 


10 


52 


51 


53 


73 


80 


76 


64 


46 




Nov. 


4 


39 


44 


49 


63 


73 


64 


46 


39 




Dec. 


17 


45 


40 


40 


53 


60 


45 


42 


33 





Temperature Coldest Day of Month 
Three Hour Increment 


' 


Month 


Day 
of 
lonch 


Hour of Day 


Deg.Hrs. 




01 


04 


07 


10 


13 


16 


19 


22 


to 
70° 




Jan. 


7 


-10 


-13 


_T /I 


- /4 


-to 


( I 
-17 -Z? -22 






Feb. 


5 


-01 





-01 


8 


16 JS 13 


/^ 






Mar. 


3 


-20 


-23 


-22 


-07 





2 


-09 


-15 






Apr. 


3 


26 


21 


29 


48 


60 


59 


41 


39 






May 

June 

July 


3 


32 


30 


42 


59 


70 


73 


63 


52 






4 


47 


42 


48 


53 


61 


67 


61 


55 






15 


50 


47 


60 


68 


76 


78 


70 


SI 






Aug. 


27 


49 


46 


56 


67 


72 


71 


61 


54 






Sept. 


27 


34 


29 


35 


56 


72 


72 


55 


44 






Oct. 


23 


24 


22 


19 


25 


30 


27 


22 


18 






Nov. 


27 


-08 


-07 


-11 


2 


9 


8 





-01 






Deci 


10 


6 


-03 


13 


33 


38 


35 


35 


39 . 







- 74 - 



MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCATION: HAVRE, MONTANA YEAR: 1977 







Temperature Warmest Day c 
Three Hour Increment 


if Mont 


h 






4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 


6 


28 


31 


33 


35 


36 


36 


32 


31 




Feb. 


21 


39 


45 


42 


52 


59 


52 


37 


35 




Mar. 


• 23 


25 


19 


28 


50 


70 


69 


62 


47 




Apr. 


25 


44 


40 


58 


74 


85 


81 


60 


55 




May 


; 


50 


4^i 


,_ 





rt4 


83 


72 


63 




June 


25 


64 


55 


75 


85 


93 


93 


80 


70 




July 


23 


70 


. 67 


80 


92 


99 


96 


88 


77 




Aug. 


18 


58 


49 


61 


85 


92 


93 


76 


70 




Sept. 


4 


48 


53 


55 


75 


84 


81 


72 


62 




Oct. 


18 


43 


38 


41 


63 


77 


70 


53 


47 




Nov. 


14 




37 


f5 

41 


5^ 
41 


<=^0 


47 


39 


33 




Dec. 


40 


39 


42 


37 


35 


36 





Temperature Coldest Day of Month 
Three Hour Increment 


' 


Month 


Day 
of 
lonch 


Hour of Day 


Deg.Hrs. 

CO 

70° 




01 


04 


07 


10 


13 


16 


19 


22 




Jan. 


15 


-18 


-21 


-20 


-14 


-10 


-11 


-13 


-10 






Feb. 


1 


-01 


-01 


18 


20 


31 


30 


25 


17 






Mar. 


30 


1 





6 


20 


29 


24 


6 


7 






Apr. 


3 


-01 


-02 


8 


31 


37 


38 


38 


37 






May 

June 

July 


6 


31 


29 


46 


62 


71 


70 


59 


59 






30 


47 


42 


63 


72 


78 


82 


74 


64 






20 


55 


40 


63 


77 


80 


83 


74 


65 






Aug. 


30 


43 


38 


47 


55 


61 


60 


53 


49 






Sept. 


27 


34 


34 


43 


61 


67 


65 


54 


52 






Oct. 


11 


22 


23 


26 


46 


52 


57 


43 


40 






Nov. 


21 


-15 


-19 


-23 


-06 


4 


-02 


-08 


-12 






Dec. 


8 


-22 


-24 


-23 


-21 


-20 


-29 


-31 


-36 




V 



- 75 - 



MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: HAVRE, MONTANA YEAR: 19V& 





Temperature Uarnesc Day of Monch 
Three Hour Increment 




•lonth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 




01 


OA 


07 


10 


13 


16 


19 


22 




Jan. 


22 


24 


32 


22 


30 


37 


35 


32 


33 






Feb. 


23 


29 


37 


42 


43 


43 


41 


39 


38 






Mar. 


29 


37 


34 


38 


63 


69 


66 


55 


53 






Apr. 


25 


46 


42 


50 


62 


68 


70 


62 


55 






May 


21 


54 


51 


67 


74 


80 


79 


69 


60 






June 


28 


55 


50 


71 


84 


86 


92 


79 


74 






July 


24 


65 


60 


79 


96 


100 


99 


83 


67 






Aug. 


10 


63 


59 


77 


92 


97 


96 


79 


69 






Sept. 


4 


63 


56 


65 


90 


97 


95 


75 


71 






Oct. 


9 


36 


36 


40 


62 


75 


73 


55 


50 






Nov. 


7 


53 


55 


58 


68 


70 


65 


64 


60 






Dec. 


11 


13 


35 


42 


40 


40 


38 


37 


34 





Temperacure Coldest Day of Month 
Three Hour Increment 


. 


Month 


Day 
of 
ionch 


Hour of Day 


Deg.Hrs. 




01 


OA 


07 


10 


13 


16 


19 


22 


to 
70° 




Jan. 


30 


-20 


-19 


-22 


-tT- 


-05 


-o^ 


--IX 








Feb. 


16 


-14 


-17 


-16 


1 1 
-08 1 -03 


1 
-04 


-10 






Mar. 


3 


-24 


-26 


-26 


-13 


1 

1 

-02 





-10 






Apr. 


13 


25 


25 


35 


48 


49 


53 


48 


41 






May 

June 

July 


25 


44 


39 


56 


63 


63 


60 


53 


47 






20 


42 


42 


58 


67 


71 


73 


65 


56 






19 


44 


44 


56 


66 


72 


66 


64 


54 






Aug. 


3 


45 


41 


55 


69 


72 


79 


70 


57 






Sept, 


18 


37 


38 


42 


47 


49 


46 


45 


44 






Oct, 


22 


27 


23 


25 


45 


53 


48 


42 


44 






Nov. 


21 


-17 


-18 


-18 


-14 


-09 


-10 


-12 


-13 






Decw 


30 


-28 


-28 


-28 


-26 


-19 


-21 


-19 


-24 







- 76 - 



TABLE NO. 5 A 

MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: HAVRE, MONTANA YEAR: AVERAGE - 1974-1978 







Temperature Warmest Day of Mont 
Three Hour Increment 


-h 






^onth 


Day 
of 
Month 




Hour of Da 


ly 






Deg.Hrs. 
to 
78° 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 


20 


• 34 


37 


36 


42 


46 


43 


37 


37 




Feb. 


23 


35 


41 


42 


48 


53 


48 


32 


38 




Mar. 


26 


36 


33 


38 


57 


65 


63 


52 


46 




Apr. 


22 


47 


42 


52 


66 


71 


74 


59 


55 




Hay 


' •■ r> 


50 


1 

48 ; 6J 


74 


81 


81 


68 


64 




June 


26 


60 


55 


72 


84 


91 


93 


79 


73 




July 


24 


67 


62 


78 


94 


100 


99 


86 


73 




Aug. 


12 


61 


54 


69 


88 


96 


95 


80 


71 




Sept. 


10 


55 


53 


61 


80 


91 


89 


71 


65 




Oct. 


8 


44 


43 


48 


69 


79 


74 


58 


50 




Nov. 


9 


43 


1 

^4 1 4^ ; -^ 


69 


58 


47 


41 




Dec. 


13 


36 


39 


1 
45 48 51 


38 


33 


30 





Temperature Coldest Day of Month 
Three Hour Increment 


• 


Month 


Day 
of ■ 
lonth 


Hour of Day 


Deg.Hrs. 




01 


04 


07 


10 


13 


16 


19 


22 


to 
70^ 




Jan. 


15 


-18 


-20 


-22 


-16 


-11 


-15 


-18 


--17 






Feb. 


6 


-05 


-06 


-03 


3 


1 9 


8 


4 


2 






Mar. 


14 


-08 


-10 


-07 


6 


15 


15 


3 


-01 






Apr. 


8 


13 


13 


21 


36 


45 


47 


38 


35 






May 

June 

July 


10 


35 


33 


45 


54 


60 


59 


52 


48 






11 


43 


42 


57 


66 


72 


75 


66 


59 






17 


50 


46 


63 


73 


79 


78 


71 


62 






Aug. 


20 


46 


42 


54 


64 


67 


69 


59 


52 






Sept. 


24 


33 


31 


37 


51 


57 


54 


47 


42 






Oct. 


18 


23 


21 


24 


40 


49 


47 


37 


35 






Nov. 


26 


-10 


-12 


-13 


-02 


5 


3 


-02 


-03 






Dec. 


17 


-16 


-19 


-15 


-05 


4 


8 


8 


7 







- 77 - 





TABLE NO. 5 - n LOCATION HAVRE, MONTANA YEAR 1974 
AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




Ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Tr 
Ave 




01 


13 


27 


26 


41 


44 


56 


61 


56 


45 


?9 


29 


26 


58.5 




04 


14 


26 


23 


38 


42 


53 


58 


53 


42 


35 


28 


24 


36.3 




07 


14 


26 


26 


44 


49 


65 


71 


60 


49 


40 


28 


25 


41.4 




10 


18 


32 


35 


53 


56 


75 


81 


68 


62 


55 


40 


33 


50.7 




13 


20 


37 


40 


58 


59 


80 


87 


73 


68 


63 


47 


39 


55.9 




16 


17 


35 


38 


58 


59 


79 


86 


73 


67 


59 


40 


33 


53.7 




19 


15 


30 


31 


49 


52 


69 


77 


63 


55 


46 


33 


28 


45.7 




22 


13 


29 


28 


45 


46 


62 


66 


58 


49 


42 


30 


27 


41:3 




Ave 
01 - 22 


13.9 


29.8 


31.3 


48.3 


50.8 


67.3 


73.1 


53.6 


55.0 


47.7 


34.3 


29.1 


45.4 




Ave 
19 - OA 


13.8 


28 


27 


43.3 


46 


60 


65.5 


57.5 


47.8 


40.3 


30 


26.3 


40.5 




Ave 
07 - 16 


17.3 


32.5 


34.8 


53.3 


55.8 


74.8 


81.3 


58.5 


61.5 


54.3 


38.8 


32.5 


50.4 




Ave 
19 - 07 


13.8 


27.6 


26.8 


43.4 


46.6 


61 


66.6 


58 


48 


40.2 


29.6 


26 


40.6 




Ave 
10 - 16 


18.3 


34.7 


37.7 


56.3 


58 


78 


84.7 


71.3 


65.7 


59 


42.3 


35 


ssj 





TABLE NO. 5 


- B 






1 






YFAR 1975 




AVERAGE MONTHLY TEMPERATrKT BY Tlir MONTH - 3 HOUR TNfl ' 


i^NTS 




\r of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


r- 

Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


18 


7 


21 


29 


46 


54 


63 


56 


46 


39 


26 


23 


35.7 




OA 


17 


6 


20 


28 


44 


51 


60 


54 


45 


37 


25 


22 


34.1 




07 


16 


5 


21 


31 


52. 

59 


60 

{>8 


70 

1 

81 


4,n 

71 


50 

63 


40 

I — - . 

50 


27 


21 


37.8 




10 l23 

1 


16 


30 


37 


J6 


26 


46.7 




13 


29 


22 


34 


41 


62 


70 


R6 


76 


70 


t>t, 


40 


30 


51.2 




16 


25 


20 


33 


41 


61 


70 


85 


75 


69 


52 


34 


27 


49.3 




19 


19 


12 


26 


35 


55 


63 


75 


65 


56 


44 


28* 


24 


41.8 




22 


18 


10 


23 


32 


49 


56 


66 


58 


51 


41 


26 


23 


37-. 8 




Ave 
01 - 22 


20.0 


11.2 


25.6 


33.7 


53.3 


50.8 


73.1 


65.2 


56.5 


45.6 


29.9 


24.7 


41.8 




AV6 
19 - OA 


18 


8.8 


22.5 


31 


48.556.0 


66.0 


58.3 


49.5 


40.3 


26.3 


23 


37.4 




Ave 

07 - 16 


23.3 


15.8 


29.5 


37.5 


58.567.0 


80.5 


70.5 


63.0 


49.3 


34.3 


26.0 


46.3 




Ave 
19 - 07 


17.6 


8.0 


22*. 2 


31 


49.256.8 


66.8 


58.6 


49.6 


40.2 


26.4 


22.6 


37.4 




Ave 
10 - 16 


25.7 


19.3 


32.3 


39.7 


60.769.3 


84.0 


74.0 


67.3 


52.3 


36.7 


27.7 


49.1 
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TABLE NO. 5 - B LOCATION HAVRE, MONTANA YEA R 1976 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMEKTS 



ir of day 



01 



OA 



07 



10 



13 



16 



19 



22 



Ave 
01 - 22 



Ave 
19 - OA 



Ave 
07 - 16 

Ave 
19 - 07 

Ave 
10 - 16 



Jan 



19 



18 



18 



24 



29 



Feb 



29 



28 



28 



35 



40 



Mar 



25 



23 



24 



35 



41 



Apr 



41 



38 



43 



55 



60 



May 



49 



45 



56 



66 



71 



Ju 



55 



52 



59 



66 



70 84 



Jul 



61 



58 



70 



79 



2/ Jb 41 ou /u /x 



23 



22 



31 



30 



22.5 



20.5 



?4.5 
20.0 
26.7 



33.1 



29.5 



31 



27 



30.8 



26.5 



49 



45 



48.5 



43.3 



61 



53 



57.9 



52.0 



35.3 35.3 54.5 65.8 66.^79.5 



65 



58 



57. E 



Aug 



60 



57 



66 



79 



83 



75 



66 



62.C71.7 



65.0 



29.2 



37.7 



26.0 



39.0 



43.2 



58.3 



52.8 57.866.0 



69.0 



69.CI82.7 



82 



Sep 



49 



47 



55 



70 



77 



71 



64 



70.6 



63.0 



77.5 



63.6 



81.3 



77 



Oct 



Nov 



34 



34 



37 



50 



57 



61 



56 



61.3 



53.3 



69.8 



53.6 



74.7 



54 



24 



23 



24 



36 



42 



44 



38 



43.6 



37.5 



37 



Dec 



25 



23 



23 



30 



33 



28 



24 



30.2 



24.8 



49.5 34.8 



37.4 



53.7 



24.6 



38,3 



29 



Ave 



39.3 



37.2 



41.9 



52.1 



57.3 



27 



27 



26.7 



25.5 



28.8 



25.0 



30.7 



55.9 



47.2 



42.5 



46.7 



41.5 



51.8 



41.6 



55 



i 



TABLE NO. 5 - B LOCATION HAVRE, MONTANA YEAR 1977 
AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 


ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug Sep 


Oct 


Nov 


Dec 


Yr 
Ave 


01 


a 


28 


27 


38 


47 


57 


60 


54 


48 


39 


22 


12 


36.7 


OA 


6 


28 


26 


34 


45 


54 


57 


51 


46 


37 


23 


12 


34.9 


07 


7 


29 


29 


44 


54 


64 


68 


59 


51 


39 


23 


11 


39.8 


10 


10 


37 


40 


55 


62 


73 


79 


70 


63 


52 


33 


15 


49.1 


13 


15 


43 


46 


62 


66 


78 


83 


74 


68 


59 


37 


17 


54.0 


16 


13 


41 


45 


61 


66 


78 


82 


75 


68 


55 


31 


14 


52.4 


19 


11 


33 


34 


49 


57 


70 


74 


65 


57 


45 


26 


12 


44.4 


22 


10 


30 


30 


43 


52 


62 


65 


59 


51 


42 


24 


11 


39'. 9 


Ave 
01 - 22 


9.6 


34.1 


34.8 


47.4 


56.4 


66. €70. 2 


63.6 


57.3 


47.6 


27.4 


12.1 


43.9 


Ave 
19 - OA 


8.8 


29.8 


29.3 


41.0 


50.3 


60.S64.0 


57.3 


50.5 


40.8 


23.8 


11.8 


39.0 


Ave 

07 - 16 


11.3 


37.5 


40.0 


55.5 


62.0 


73.378.0 


69.5 


62.5 


51.3 


31.0 


14.3 


48.9 


Ave 
19 " 07 


8.4 


29.6 


29 1 2 


41.6 


51.0 


61.464.8 


57.6 


50.6 


40.4 


23.6 


11.6 


39.2 


Ave 
1 10 - 16 


12.7 


40.3 


43.7 


59.3 


64.7 


76.3 


81.3 


73.0 


66.3 


55.3 


33.7 


15.3 


51.8 
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TABLE NO. 5 - B LOCATION HAVRE, MONTANA YEAR 1978 
AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


^r 
Ave 




01 


2 


10 


25 


41 


49 


53 


58 


57 


51 


39 


19 


11 


34.6 




04 


2 


10 


24 


40 


46 


51 


55 


52 


49 


38 


20 


11 


33.2 




07 


2 


10 


26 


42 


53 


62 


66 


62 


54 


40 


20 


11 


37.3 




10 


5 


15 


32 


49 


60 


71 


76 


75 


65 


53 


25 


16 


45.2 




13 


8 


18 


36 


52 


64 


75 


80 


80 


70 


60 


28 


18 


49.1 




16 


6 


17 


36 


53 


63 


75 


79 


80 


70 


57 


25 


15 


48.0 




19 


2 


14 


31 


47 


57 


65 


70 


69 


59 


46 


22 


13 


41.3 




22 


2 


13 


29 


44 


51 


58 


62 


61 


55 


42 


19 


12 


37.3 




Ave 
01 - 22 


2.5 


12.2 


29.1 


46.6 


55.6 


63. S 


67.9 


66.7 


59.3 


47.4 


21.1 


12.4 


40.8 




Ave 
19 - 04 


2.0 


11.8 


27.3 


43.0 


50.8 


56. £ 


61.3 


59.8 


53.5 


41.3 


20.0 


11.8 


36.6 




Ave 
07-16 


5.3 


15.0 


32.5 


49.0 


60. C 


10. i 


75.3 


74.3 


64.8 


52.5 


24.5 


15.0 


44.9 




Ave 
19 - 07 


2.0 


11.4 


27.0 


42.8 


51.2 


57. £ 


62.2 


60.2 


53.6 


41.0 


20.0 


11.6 


36.7 




Ave 
10 - 16 


6.3 


16.7 


34.7 


51.3 


62.3 


73.: 


78.3 


78.3 


68.3 


56.7 


26.0 


16.3 


^ 





TABLE NO. 5 - B YEAR 
AVERAGE MONTHLY ir^l'TTJ '.': T" T;::: M"?;Tri - 3 HOUR : REMENTS 




ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 






























04 






























07 






























10 






j 




1 1 


1 










13 








1 1 I i 












16 






























19 






















•- 








22 


















• 












Ave 
01 - 22 






























Ave 
19 - 04 






























Ave 
07 - 16 






























Ave 
19 - 07 






« 
























Ave 
10 - 16 




















\ 
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TABLE 


NO. 5 - C 


- 1 








LOCATION 


1 
HAVRE, MONTANA 






TABLE 


NO. 5 


- C 


-2 










LOCATION 


HAVRE, MONTANA 


FIVE YEA 
AVERAGE YEARLY DAY/NIGIIT TEhfPERATURE BY THE 


RS 1974-1978 


FIVE YEA 
AVERAGE YEARLY DAY/NIGHT TEffPERATURE BY THE MONT 


JIS 1974-1978 


MONTH 


H 


Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


kV. 


Year 


Jan 


Feb 


Mar 


Apr 


May 


r 

Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 


1 

AJ 


1974 


13.8 


28.0 


27.0 


43.3 


46.0 


60. C 


65.5 


57.5 


47.8 


40.3 


30.0 


26,3 


40. E 


c 

1 

o 

r- 

c 


1974 


13.8 


27.6 


26.8 


43.4 


46.6 


61.C66.6 


58.0 


48.0 


40.2 


29.6 26.0 


40 £ 


1975 


18.0 


8.8 


22.5 


31.0 


48.5 


56.0 


66.0 


58.349.5 


40,3 


26.3 


23.0 


37.4 


1975 


17.6 


8.0 


22.2 


31.0 


49.2 


56. £66. 8 


58,6 


49. § 


40.2 


26-4 22.6 


iiVift 


1976 


20.5 


29.5 


26.5 


43.3 


52.0 


57.5 


65.0 


63.C53.3 


37.5 


24.8 


25.5 


41,5 


1976 


20.0 


29.2 


26.0 


43.2 


52.8 


57.666.0 


63.6 


53.6 


37.4 


24. € 25.0 


41£ 


1977 


8.8 


29.8 


29.3 


41.0 


50.3 


60.8 


64.0 


57. J 


50.5 


40.8 


23.8 


11.8 


39.0 


1977 
> 


8.4 


29.6 


29.2 


41.6 


51.0 61.^64.8 


57.6 


50.6 


40.4 


23. € 11.6 


392 


•H 


1978 


2.0 


11.8 
21.6 


27.3 
26.5 


43.0 
40.3 


50.8 


56.8 


61.3 


59.8 


53.5 


41.3 


20.0 


11.8 


36.6 


1978 


2.0 


11.4 


27.0 


42.8 


51.:^ 


57.^62.2 


60.2 


53.6 


41. d 


29. C 


Ui^ 


:^fi:7 


5-Yr. Ave 


12.6 


49.5 


58.2 


64.4 


59.: 


50.9 


40.0 


25.0 


19.7 


39.0 


5-Yr. Ave 


12.4 


21.2 


26.2 


40.4 


50.2 


59.C65.3 


59.6 


51.1 39.8 24. £ 


19.4 39.1 


«o 


1974 


17.3 


32.5 


34.8 


53.3 


55.8 


74.8 


81.3 


68.5 


61.5 


54.3 


38.8 


32.5 


50.4 


1 
c 

> 

c 


1974 


18.3 


34.7 


37.7 


56.358.0 


78.0 


84.7 


71.3 


65.7 


59.0 


42.: 


35.0 


53.-^ 


1975 


23.3 


15.8 


29.5 


37.5 


58.5 


67.0 


80.5 


70.5 


63.0 


49.3 


34.3 


26.0 


46.3 


1975 


25.7 


19.3 


32.3 


39.760.7 


69.3 


84.0 


74.0 


67.3 


52.3 36.7 


27.7 


49.1 


1 

O 
>% 


1976 


24.5 


35.3 


35.3 


54.5 


65.8 


66.5 


79.5 


77.5 


69.8 


49.5 


34.8 


28.8 


51. H 


1976 


26.7 


37.7 


39.0 


58.269.0 


69.0 


82.7 


81.3 


74.7 


53.738.3 


30.7 55.1 


1977 


11.3 


37.5 


40.0 


55.5 


62.0 


73.3 


78.0 


69.5 


62,5 


51.3 


31.0 


14.3 


48. S 


1977 


12.7 


40.3 


43.7 


59.364.7 


76.3 


81.3 


73.0 


66.3 


55.333.7 


15.3 


51.8 


1978 


<" -> 


i:. Z 


-^ -~i r 


/I O ; 1 


60.4 


70.5 


7^. 1 
78.9 


74.3 


64.8 


52.5 


24.5 


15.0 


44.9 


1978 


6.3 


16.7 


34.7 


51.: 


62.3 


73.7 


78.3 


78.3 


68.3 


56.' 


26.0 


16.3 


47.4 


5-Yr. Ave 


16.3 


27.2 


34.4 


50.0 


72.1 


64.3 


51.4 


32.7 


23.3 


48.5 


5-Yr. Ave 


17.9 


29.7 


37.5 


53.C62.9 


73.3 


82.2 


75.6 


68.555.4 


35.4 


25.0 


51.4 


Day/Night 
Dlf. 


3.7 


5.6 


7.9 


9.7 


10.9 


12.3 


L4.5 


L2.9 


13.4 


11,4 
i 


7.7 


3.6 


9.5 


Day/Night 
Dif. 


5.5 


8.5 


11.312.6 


12.7 


14.3 


16.9 


16.017.4 


15.6 


10.6 


5.6 


12.3 
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TABLE NO. 5 - C - 3 LOCATION HAVRE, MONTANA FIVE YEARS 1974-1978 

1 

AVERAGE MONTHLY TTMPERATDRE FOR FIVE YEARS BY THE MONTH PROPORTION FACTORS FOR DEGREE HOURS 




Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sept 


Oct 


Nov 


Dec 


Average 


PF 
dh 




1974 


13.9 


29.8 


31,3 


48,3 


50, B 


67,3 


73,1 


63.6 


55.0 


47.7 


34.3 


29.1 


45.4 


1.041 




1975 


20.0 


11,2 


25,6 


33,7 


53,3 


60.8 


73.1 


65,2 


56.5 


45.6 


29.9 


24.7 


41,6 


.954 




1976 


22.5 


33,1 


30.8 


48,5 


57,9 


62,0 


71.7 


70.6 


61.3 


43.6 


30.2 


26.7 


46.6 


1.069 




1977 


9.6 


34,1 


34.8 


47,4 


56,4 


66,6 


70.2 


63.6 


57.3 


47.6 


27.4 


12.1 


43.9 


.101 




1978 


2-5 


12.2 


29,1 


46.6 


55,6 


63,9 


67,9 


66,7 


59,3 


47.4 


21.1 


12.4 


40.4 


.927 


^ 


5-Yr. 


13.7 


24.1 


30,3 


44,9 


54,8 


64,1 


71,2 


65.9 


57,9 


46.4 


28.6 


21 


43.6 


1.000 
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MONTHLY WET BULB TEMPERATURE 
LOCATION HAVRE, MONTANA MONTH June 1974 INTERIOR DESIGN CONDITIONS 78 °db 65 °wb 


wb 
T 




Day of Month and Hours of Wet Bui 


b Temperature Occurrence Above Design Conditions 


Irotal 
lours 


wb 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 19 


20 


1 21 i 22 


1 23 


2A 


125 


1 i 

26 |27 i 28 


1 

29 1 30 


31 


>ccur fa 
nonth 


: 
T 


bU"" 










































[ 






















60 


61 


































































61 


62 
























. 






























1 1 
1 










62 


63 
64 




' 






























































63 
























. 










































64 


65 


































9 


3 


3 






3 




















15 




66 
































3 






§ 








6 


















15 


66 


67 








































3 








3 


3 















9 
6 


67 


6fi 


































1 












6 








fib 


69 
70 
71 


































1 














3 












3 


69 
"70 
-71' 

72 
73 
74 
75 
'76" 
77' 
78 

80 

"81 

82 

"8T 
"84 
85 

-S€ 
87 

~88 

"89 
90 
91 
97 
93 


































































































































72 




































• 






























77" 


































































7* 


































































H 






! I 


1 




















































n 






































1 
























' 




77 
























































• 










7B 



































































79 



















































1 










HU 
81 
Wl 
83 

65 















































— 























































1 








' 


















































































































































































































































" ■■■ 








— 





86 
87 
88 
89 
90 
91 
92 








1 




- 








































































































































































































































.. 






































































































• 


































































93 


















■■ 1 










1 






1 


1 1 
















--I 


















T^f „ 


1 ii« 


• ■»-£! / 


-.f nr 


"rtir-r 


■*»nr p 


> and 


WpI 


eht 


Aver 


aee \ 


^et ] 


Bulb 


Teraperat 


ure 


for 


Month 
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48 


66. 3 J 
1 



XAfiLE NO. S " D - 2 VET BULB TEMPERATURE 

Table No. 5 - D - 2 Is a suanary of the wet bulb teMf>era- 
tures conplled from the climacologlcal data on the Mcmthly 
Tables No. 5 - D — 1. The hours of occurrence and the 
«ielghted averse uet bulb by the aKmth for five consecutive 
years is suiiicrired on Table No. 5 - D - 2. At the 
bottOM of the Table the total marker of hours of ocmrrence 
for the year Is listed and the weighted average wet bulb 
calculated. On the right side of the table the five year 
average hours of occurrence is listed and the iwight average 
wet bulb calculated. At the bottoai of the right column 
the five year weighted average wet bulb temperature is 
given. 



- 84 - 



TABLE NO. 5 - D - 2 



LOCATION HAVPE, *«)NTANA 



WET BULB TEhfPERATURE 



FIVE YEAR WEIGHTED AVERAGE BY T\\E HONTHf 



YHAR 1974-1978 



i 



Yr. 



1974 



1975 



W7 
Ave 
wb 
T 



1976 



1977 



1978 



'k^%rlh \ 



TftT 
Ave 
ub t 

T I 



TTTT 

Ave 

wb 

T 



Hon 



Hrs 

of 

occ. 



Ut. 
Ave 

wb 

T 



Hrs 

of 

occ. 



Hrs 
of 
occ. 



Hrs 
of 
occ. 



Hrs 
of 
occ. 



I wc. 
I Ave 
I wb 
T 



1 WC. ; 

Hrs .,^. ' 

*^f wb 
occ. : •f I 



Feb 



Har 



Apr 



May 



Ju 
Jul! 



48 



60 



Aug 



Set 



Oct 



Hkpi 



Dec 



total 



66.3 



66.3 



108 



66.3 



129 



67.0 



68.6 



15 



66.6 



60 



66.7 



15 



66.0 



18 



21 I 65.9. 42 



66.2 



66.2 



-r 



21.0 66.3 



62.4 67.3 



18 I 65.8 1 51 65.7 



6 ; 65.5 



156 



68.2 



126 



66.3 



36 



65.9 



75 



65.7 



66.1 



15.0 65.7* 



1.8 



65.7 



T 



100.^ 66.85 
—3 



YEARLY & FIVE YEAR WEIGHTED AVERAGE WET BULB TEMPERATURE 



• 



TABLE NO. 6 - PERCENT SUNSHINE 



From the Climatological Data for each month, as published by the 
National Climatological Center, the daily and average daily sunshine 
for the month can be obtained. This data has been compiled in 
Table No. 6 for the 5-year period 1974 - 1978, and the 5-year 
monchly average calculated. 

This information can be used when calculating the effect of solar 
gain over a span of time. 



TABLE NO. 6 






Location 


HAVRE, MONTANA 


PERCENT OF SUNSHINE - MONTHLY AVERAGE | 


MONTH 


YEAR 


FIVE 


1974 


1975 


1976 


1977 


1978 


YEAR 
AVERAGE 


Jan. 


45 


34 


49 


38 


46 


42.4 


Feb. 


68 


44 


60 


70 


52 


58.8 


Mar. 


83 


51 


87 


77 


78 


75.2 


Aor. 


78 


46 


86 


87 


64 


72.2 


Mav 


72 


71 


88 


73 


73 


75.4 


Jim - 


87 


74 


78 


81 


86 


81.2 


T.,1 


90 


81 


88 


71 


82 


82.4 


Aug. 


76 


77 


88 


60 


87 


77.6 


Sept. 


78 


82 


89 


57 


77 


76.6 


Oct. 


79 


41 


66 


65 


71 


64.4 


Nov. 


56 


45 


62 


44 


52 


51.8 


Dec, 


41 


32 


31 


32 


36 


34.4 


Yearly 


71.1 


56.5 


72.7 


62.9 


67.0 


*66.03 
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TABLE NO, 7 - §OLAI^ EI?EP,GX AyAII^LE 



HAVKE, MCXn'ANA 


48° N.L. 
P= 1.05 






Single Glazed Collector 










Month 


^T LAT+10 
BTU/Ft2 


# of Coll Hrs. 


Av. Daytiine 
Ambient of 


% Clear 


Rx Days in Mo 
BTU/M0/FT2 




Jam 
Feb 
War 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 


232 
260 
266 
251 
232 
223 
227 

242 
254 
247 
245 
227 


6 

7 
7 
7 
7 
7 
7 

7 
7 
7 
5 
5 


16.7 
23.1 
31.7 
49.7 
•61.3 
68.2 
77.5 

75.7 
64.3 
53.7 
35.9 
23.6 


48 
60 
70 
68 
71 
74 
84 

81 
73 
64 
49 
43 


20,713 
30,576 
40,405 
35,843 
35,744 
34,654 
41,378 

42,536 
38,938 
34,303 
18,008 
15,130 
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:ABLE no. 7a- SOLAR ENERGY AVAILABLE 



HAVRE, MONTANA 



48" N.L. 



P= 1.05 



Doxible Glazed Collector 



Month 


^T LAT410 


# of Coll Hrs. 


Av. Daytime 


% Clear 


Rx Days in Mo 




3TU./FT2 




Ainbient of 




BTU/M0/FT2 


Jan 


220 


6 


16.7 


48 


19,642 


Feb 


247 


7 


23.1 


60 


29,047 


Mar 


252 


7 


31.7 


70 


38,279 


Apr 


238 


7 


49.7 


68 


33,986 




220 


7 


61.3 


71 


33,895 


Jun 


212 


7 


68.2 


74 


32,945 


Jul 


215 


7 


77.5 


84 


39,190 


Aug 


230 


7 


75.7 


81 


40,427 


Sep 


241 


7 


64.3 


73 


36,945 


i 


234 


7 


53.7 


64 


32,498 


, y.^v 


232 


5 


35.9 


f 
49 


17,052 


Dec 


215 


5 


23.6 


43 


14,330 

1 
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TABLE NO. 8 - SOLAR ENERGY AVAILABLE 







48° N.L. 








Concentrating 


HAVRE, 


MONTANA 


P= 1.05 








Collector 




Idn 




Av. 


% 


R 




Month 


Av. Val. Direct Norm. 


« Of Coll Hrs. 


Daytlne Amb. 


Clear 


BTU/Day 


RX Days Mo 


Jan 


250 


5 


16.7 


48 


600 


18,600 


Feb 


284 


7 


23.1 


60 


1193 


33,398 


Mar 


289 


11 


31.7 


70 
68 


2225 


68,984 


Apr 


268 


11 


49.7 


2005 


60,139 


May 


256 


11 


61.3 


71 


1999 


61,980 


Jun 


247 


11 


66.2 


74 


2011 


60,317 


Jul 


248 


11 


77.5 


84 


2292 


71,037 


Aug 


259 


10 


75.7 


bl 


2098 


65,035 


Sep 


269 


9 


64.3 


73 


1767 


53,020 


Oct 


267 


7 


53.7 


64 


1196 


37,081 


Nov 


244 


5 


, 35.9 


49 


598 


17,934 


Dec 


224 


5 


23.6 


43 


482 


14,930 












AV MO 


46,871 
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HELENA WEATHER DATA 



Extrapolated from data published by 
National Oceanic and Atmospheric Administrative 
Environment Data Service on local climatological 
data recorded at Helena recording station. 
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TABLE NO. 1 



LOCATIOH > 


HJl.LENA, 


MONTANA 








YEAR 1975 


MONTH _ 


September 


^TEMPERATURE RECORD 




D 


Hours Per Day of Ci ^tin Tempftrature - 


5** Increment 


• A 

Y 


-7*1 


-21$ 


1\ 


74 I 


ih 


I7J3 


22% 


27J; 


nh 


37?5 Ulh 


47J1 


52lj 


57*1 


625. 


67jj72Ji 


77lj 


82I3 


871$ 


92Ji 97I3 


02ij 


07 1 


1 
















. 




; 


? 


6 


3 


6 




















2 




















1 


9 


6 


3 


3 


3 
















1 


3 




















6 


3 




3 


6 




6 


















A 






















6 


6 




6 




6 


















5 






















3 


6 


3 




3 


3 




6 














6 






















3 


3 


3 


3 




6 




6 














7 






















3 


3 


3 




9 






3 


3 












8 
























3 


9 




3 




3 


6 














9 










' 












3 


3 


6 


3 




3 


3 


3 














10 






















3 


3 


9 






6 


3 
















11 
























12 


6 


3 


3 




















12 




















3 


6 


3 




6 




3 


3 
















13 




















3 


3 


3 


3 


3 


3 




3 


3 










. 




lA 






















3 


6 


3 




6 






3 


3 










15 






















3 


3 


3 


3 




6 






6 












16 
























3 


3 


9 




6 




3 










1 

1 

1 


17 






















9 


3 


12 






















18 




















3 


12 


9 


























19 


















6 


3 


3 


6 




6 






















20 




' V 














3 


6 




3 


6 




6 




















21 




















3 


9 




3 


3 




§ 




















































1 

















I 





HELENA, MONTANA 
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DEGREE HOUR TABLE NO. IB 
5-Year Average 1974 - 1978 




] 


T 

E 
D M 

R 
E 
E 


Temperature 
Range Degrees 

Mean 
Temperature 
Degrees 


Hours No. of Hours No. of Degree (Jo. of Hours 

of below Hours of Heating Above 
Occur- Temperature Below Temperature Temperature 
rence 


No. of Degree 
Hours of Cooling 
Above Temperature 






-20 


- 16 and belov 
- 20 


28.8 


5.8 




8760 


562,096.8 






-19 


11.5 


2.9 


8754.2 


553,351.2 






-18 


17.3 


11.5 


8748.5 


544,605.6 






-17 


23.0 


25.9 


8742.7 


535,860.0 






-16 


28.8 


46.1 


8737.0 


527,114.4 






-15 


-15 thru -11 
-12^5 


40.2 


36.8 
44.9 


72.0 


8731.2 


518.368.8 






-14 


120.9 


8723.2 
8715.1 


509.657.7 






-13 


52.9 
61.0 
69.0 


169.8 


500.946.6 






-12 


218.7 


8707.1 
8699.0 


492.235.5 






-11 


267.6 


483,524.4 






-10 


-10 thru -6 


61.2 


81.2 

93.5 

105.7 

118.0 

130.2 


316.5 


8691.0 
8678.8 


474,813.3 






- 9 


416.1 


466,152.9 






- R 


515.7 


8666 . 5 
8654.3 
8642.0 


457,492.5 






- 7 


615.3 


448,832.1 






- 6 


714.9 


440,171.7 






- 5 


- 5 thru -1 


81 


146.4 
162.6 
178.8 
195.0 
211.2 


614.5 


8629.8 
8613.6 
8597.4 
8581.2 
8565.0 


431,511.3 






- 4 


985 . 2 


422,922.0 






- 3 


1,155.9 


414,332.7 






- 2 


1,326.6 


405,743.4 






- 1 


i,4§?.3 


397,154.1 









thru 4 
2ii 


99 


231.0 
250.8 
270.6 
290.4 
310.2 


1,758.0 


8548.8 
8529.0 
8509.2 
8489.4 
8469.6 


388,564.8 






1 


2,018.7 


380,065.5 






2 


2,279.4 


371,566.2 






3 


2,540.1. 


363,066.9 






4 


2,800.8 


354,567.6 






5 


5 thru 9 


154.8 


341.2 

372.1 
403.1 
434.0 
465.0 


3.061.5 


8449.8 
8418.8 
8387.9 
8356.9 


346.068.3 






6 


3,449.1: 


337.695.9 






7 


3,936.7 


329.323.5 






8 


4.224.3 


320.951.1 






9 


4,611.9 


8326.0 


312,578.7 






10 


10 thru 14 
1^ 


2X3.6 


507.7 
550.4 
593.2 

678,6. 


4.999.5- 


8295.0 . 


304,206.3 






11 


5,571.3 


8252.3 . 


296,018.1 






12 


6,143.1 


8209.6 

8166.8 
8124,1 


287,829.9 






13 


6,714.(1 r 


279,641.7 






14 


7,286.t 


271,453.5 






15 


15 thru 19 

17i5 


327 


744.0 
809.4 
874.8 
940.2 
1005.6 


7.858.5 


8081.4 
8016.0 
7950.6 . 


263.265.3 






16 


8.700.6 


255.347.4 






17 


9.542.7 


247.429.5 






1 18 


10.384.8 


7885.2 
7819.8 


239.511.6 




19 


11,226.9 


231,593.7 




20 




406.2 


1086.8 
1168.1 
1249.3 
1330.6 
1411.8 


12,069.0 


7754.4 
7673.2 
7591.9 
7510.7 
7429.4 


223,675.8 






21 


20 thru 24 


13,277.7 


215,961.0 






22 


21h 


14,486.4 


208,246.2 






23 


15,695.1 


200,531.4 






24 


16,903.8 


192,816.6 






25 




514.2 


1514.6 
1617.5 
1720.3 
1823.2 
1926.0 


; 18,112.5 


7348.2 


185,101.8 






26 


25 thru 29 


19,781.4 


7245.4 


178,010.7 






27 




21,450.3 


7142.5 
7039.7 


170,919.6 






28 


27^5 


23,119.2 


163,828.5 






29 




24,788.1 


6936.8 


156,737.4 




30 


30 thru 34 


808.2 


2087.6 
2249.3 
2410.9 
2572.6 
2734.2 


26,457.0 


6834.0 


149,646.3 




31 


28,787.1 


6672.4 


143,216.4 




32 


31,117.2 


6510.7 


136,786.5 






33 


Z2\ 


\ 33,447.3 


6349.1 


130,356.6 






34 




35,777.4 


6187.4 


123,926.7 






35 




903 


2914.8 
3095.4 
3276.0 
3456.6 
3637.2 


38.107.5 


6025.8 
5845.2 


117.496.8 






36 


35 thru 39 


41.293.2 


111.922.5 






37 
38 


! 37»i 


44,478.9 


5664.6 


106,348.2 
100,773.9 






47,664.6 


5484.0 






39 




50,850.3 


5303.4 


95,199.6 1 



HELENA, MONTANA 



DEGREE HOUR TABLE NO. IB 
5-Year Average 1974 - 1978 


T 

E 

\'- 

G 

R 
E 
E 


Temperature 
Range Degrees 

Mean 
Temperature 
Degrees 


Hours 

of 
Occur- 
rence 


No. of Hours 
Below 

Tempera tur: 


No. of Degree 
Hours of Heating 
Below Temperature 


No. of Hours 

Above 
Temperature 


No. of Degree 
Hours of Cooling 
Above Temperature 


40 


40 thru ^4 
42^ 


856.2 


3808.4 
3979.7 
4150.9 
4322.2 
4493.4 


54,036.0 


5122.8 
4951.6 
4780.3 
4609.1 
4437.8 


89,625.3 


41 


58,101.3 


84,930.6 


42 


62.166.6 


80,235.9 


43 


66,231.9 


75,541.2 


44 


70,297.2 


70,846.5 


45 


45 thru 49 
47*5 


810 


4655.4 
4817.4 
4979.4 
5141.4 
5303.4 


74,362.5 


4266.6 
4104.6 
3942.6 
3780.6 
3618.6 


66,151.8 


46 


79.260.9 


62,290.2 


47 


84,159.3 


58,428.6 


48 


89,057.7 


54,567.0 


49 


93,956.1 


50,705.4 


50 


50 thru 54 
521$ 


796.8 


9462.8 
5622.1 
5781.5 
5940.8 
6100.2 


98,854.5 


3456.6 
3297.2 
3137.9 
2978.5 
2819.2 


46,843.8 


51 


104,556.3 


43,785.6 


52 


110.258.1 


40,727.4 


53 


115.959.9 


37,669.2 


54 


121,661.7 


34,611.0 


55 


55 thru 59 
57ii 


729 


6246.0 
6391.8 
6537.6 
6683.4 
6829.2 


127.363.5 


2659.8 
2514.0 
2368.2 
2222.4 
2076.6 


31,552.8 


56 


133,828.2 


29,257.5 


57 


140,292.9 


26,962.2 


58 


146,757.6 


24,666.9 


59 


153,222.3 


22,371.6 


60 


60 thru 64 


626.4 


6954.5 
7079.8 
7205.0 
7330.3 
7455.6 


159.687.0 


1930.8 
1805.5 
1680.2 
1555.0 
1429.7 


20,076.3 


61 


166.829.4 


18,458.7 


62 


173,971.8 


16,841.1 


63 


181,114.2 


15,223.5 


64 


188,256.6 


13,605.9 


65 


65 thru 69 
671$ 


477.6 


7551.1 
7646.6 
7742.2 
7837.7 
7933.2 


195.399.0 


1304.4 
1208.9 
1113.4 
1017.8 , 
922.3 


11,988.3 


66 


203,093.4 


10.922.7 


67 


210,787.8 


9.857.1 


68 


218,482.2 


8.791.5 


69 


226,176.6 


7,725.9 


70 






7995.0 

once o 


233.871.0 


826.8 


6.660.3 


"71 


O^l QCQ n 


nca n 


c; QQQ n 



TABLE NO. 5 

MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: HELENA, MONTANA YEAR: 1974 





Temperature Wannest Day of Month 
Three Hour Incremenc 




ionth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 




01 


04 


07 


10 


13 


16 


19 


11 




Jan. 


15 


. 45 


47 


56 


57 


58 


53 


56 


54 






Feb. 


28 


34 


32 


38 


42 


52 


50 


50 


48 






Mar. 


21 


37 


35 


36 


52 


60 


61 


45 


44 






Apr. 


25 


48 


44 


51 


74 


78 


75 


61 


56 






May 


5 


43 


38 


48 


64 


73 


75 


62 


53 






June 


30 


61 


52 


69 


80 


87 


92 


81 


71 






July 


14 


65 


58 


70 


77 


88 


95 


85 


79 






Aug. 


5 


59 


56 


65 


79 


88 


92 


80 


73 






Sept. 


25 


42 


38 


47 


62 


82 


81 


63 


70 






Oct. 


16 


48 


41 


42 


62 


77 


75 


55 


46 






Nov. 


21 


53 


54 


53 


59 


59 


55 


55 


50 






Dec. 


21 


31 


35 


49 


48 


53 


35 


28 


27 





* 


Teinperacure Coldest Day of Monch 
Three Hour Incremenc 


' 




Month 


Day 
of 
lonch 


Hour of Day 


Deg.Hrs. 

CO 

70° 






01 


04 


07 


10 


13 


16 


19 


22 






Jan. 


5 


-13 


-19 


-22 


-20 


-17 


-22 


-22 


-23 








Feb. 


7 


22 


16 


7 


16 


1 26 


30 


30 


29 








Mar. 


20 


a 


4 


8 


17 


33 


33 


30 


31 








Apr. 


1 


24 


29 


33 


41 


47 


43 


35 


35 








May 
June 


15 


35 


34 


37 


43 


44 


45 


40 


38 








1 


40 


37 


46 


59 


68 


70 


63 


54 








July 


12 


48 


49 


59 


67 


76 


80 


73 


60 








Aug. 


21 


47 


42 


49 


59 


69 


70 


61 


52 








Sept. 


13 


31 


27 


36 


51 


60 


64 


51 


44 








Oct. 


6 


23 


21 


21 


38 


54 


58 


49 


44 








Nov. 


30 


15 


15 


13 


21 


30 


30 


23 


19 








Deci 


24 


7 


6 


6 


10 


18 


22 


24 


28 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCATION: HELENA, MONTANA YEAR: 1975 







Temperacure Warmesc Day c 
Three Hour Increment 


>f Monc 


h 




4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


17 


40 


36 


45 


45 


48 


46 


41 


43 




Feb. 


27 


35 


33 


33 


36 


40 


41 


34 


33 




Mar. 


• 30 


38 


41 


44 


46 


47 


38 


28 


25 




Apr. 


24 


34 


30 


39 


55 


60 


56 


50 


44 




May 


1 -1 


/I r 


-in 


.'"' 


ro 


74 


77 


65 


54 




June 


24 


51 


49 


58 


69 


79 


82 


77 


61 




July 


27 


62 


55 


64 


78 


91 


95 


85 


70 




Aug. 


6 


60 


53 


63 


74 


85 


87 


75 


69 




Sept. 


15 


48 


43 


51 


67 


80 


80 


67 


58 




Oct. 


5 


43 


42 


44 


58 


76 


77 


63 


49 




Nov. 


2 1 


"4 


53 


5J 57 


^S 


61 


46 


38 




Dec. 


4 


51 


52 


51 


55 


58 


54 


40 


33 





Temperacure Coldest Day of Month 
Three Hour Incremenc 


. 


Month 


Day 
of ■ 
lonch 


Hour of Day 


Deg.Hrs. 
to 
70<> 




01 


OA 


07 


10 


13 


16 


19 


22 




Jan. 


31 


-16 


-17 


-16 


-14 


-04 


-04 


-06 


-14 






Feb. 


6 


-20 


-20 


-23 


-13 


-04 


-05 


-05 


-05 






Mar. 


28 


12 


10 


7 


16 


20 


20 


18 


20 






Apr. 


1 


10 


10 


9 


14 


19 


26 


23 


23 






May 
June 


1 


28 


26 


33 


44 


53 


52 


46 


38 






10 


37 


35 


45 


58 


65 


67 


60 


49 






July 


18 


50 


48 


59 


71 


77 


75 


72 


63 






Aug. 


29 


45 


39 


46 


57 


65 


70 


55 


49 






Sept. 


19 


37 


32 


33 


47 


56 


57 


47 


40 






Oct. 


24 


24 


23 


25 


32 


37 


33 


32 


26 






Nov. 


30 


-10 


-08 


-03 


6 


10 


12 


15 


17 






Dec. 


4 


-04 


-05 


-04 


7 


17 


17 


17 


-i^ 




k 
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MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: flELEWA, MOSnXHA YEAR: 1976 





Tea{i£ra£iire UarMesc Day of Month 
Three Hour Increment 




tonth 


Day 
of 
Honth 


Hour of Day 


Deg.Hrs 

CO 

78° 




01 


OA 


07 


10 


13 


16 


19 


22 




Jan. 


16 


43 


46 


48 


50 


52 


52 


46 


40 






Feb. 


23 


25 


25 


24 


49 


57 


56 


38 


32 






Mar. 


■ 31 


29 


26 


33 


50 


62 


64 


56 


50 






Apr. 


6 


36 


34 


39 


57 


70 


71 


56 


50 






May 


13 


51 


48 


50 


68 


80 


62 


75 


64 






June 


30 


59 


57 


60 


76 


94 


92 


76 


74 






July 


23 


57 


53 


65 


79 


92 


93 


62 


66 






Aug. 


14 


55 


51 


56 


67 


80 


87 


75 


66 






Sept. 


5 


54 


49 


57 


71 


89 


92 


76 


67 






Oct. 


1 


47 


42 


50 


61 


72 


75 


62 


57 






Nov. 


17 


44 


51 


38 


48 


63 


61 


60 


52 






Dec. 


26 


35 


38 


42 


51 


56 


50 


40 


42 





Temperature Coldest Day of Month 
Three Hour Increment 




Month 


Day 
of 
fonth 


Hour of Day 


Deg.Hrs. 




01 


04 


07 


10 


13 


16 


19 


22 


to 
70° 




Jan. 


7 


-07 


-07 


-07 


-06 


-02 


-02 


-01 


-01 






Feb. 


5 


-01 


-05 


-08 


02 


1 11 


13 


05 


01 






Mar. 


3 


-14 


-20 


-17 


-05 


03 


07 


05 


-04 






Apr. 


3 


30 


22 


30 


45 


54 


Is 


45-^ 


38 






May 


15 


34 


33 


43 


52 


59 


61 


53 


46 






June 


28 


44 


37 


55 


68 


77 


82 


68 


62 






July 


14 


51 


46 


58 


73 


77 


79 


66 


56 






Aug. 


27 


48 


43 


53 


61 


68 


72 


60 


60 






Sept. 


9 


37 


35 


42 


56 


69 


73 


55 


48 






Oct. 


19 


24 


21 


22 


39 


50 


52 


45 


33 






Nov. 


26 


20 


18 


13 


15 


17 


11 


8 


13 






Dec. 


31 


23 


22 


23 


21 


21 


13 


9 


7 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCATION: HELENA, MONTANA YEAR: 1977 



Temperature Warmest Day of Month 
Three Hour Increment 


4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 
to 
78° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


17 


23 


24 


40 


41 


45 


46 


47 


37 




Feb. 


17 


40 


44 


39 


52 


55 


51 


48 


45 




Mar. 


' 23 


30 


29 


32 


48 


62 


62 


43 


45 




Apr. 


25 


49 


42 


49 


64 


78 


80 


63 


54 




May 


31 


53 


1 

4 3 ! :■ -• 


66 


BO 


81 


71 


62 




June 


25 


60 


55 


66 


84 


88 


88 


80 


73 




July 


16 


58 


57 


66 


79 


89 


90 


80 


70 




Aug. 


1^ 


63 


61 


70 


76 


87 


90 


77 


74 




Sept. 


6 


58 


54 


58 


72 


82 


85 


72 


65 




Oct. 


16 


38 


34 


37 


55 


69 


65 


53 


51 




Nov. 


3 


1 


54 


« 


^8 


.IP 


43 


39 


35 




Dec. 


43 


47 


41 


46 


51 


44 


45 


37 





Temperature Coldest Day of Month 
Three Hour Increment 




Month 


Day 
of 
■fonch 


Hour of Day 


Deg.Hrs. 
to 
70O 




01 


04 


07 


10 


13 


16 


19 


22 




Jan. 


5 


-08 


-14 


-15 


-04 


2 


2 


1 


5 






Feb. 


4 


19 


18 


16 


24 


35 


36 


29 


23 






Mar. 


20 


13 


6 


9 


21 


31 


34 


31 


29 






Apr. 


3 


20 


19 


22 


38 


44 


47 ' 


47 


45 






May 

June 

July 


19 


39 


33 


38 


47 


48 


48 


46 


39 






17 


48 


44 


54 


63 


68 


73 


66 


56 






11 


46 


44 


53 


67 


74 


75 


69 


60 






Aug. 


31 


44 


38 


44 


55 


62 


61 


58 


53 






Sept. 


25 


43 


30 


39 


47 


57 


58 


50 


47 






Oct, 


10 


32 


29 


30 


38 


45 


47 


3Q 


34 






Nov. 


21 


-07 


-11 


-09 


01 


10 


11 


12 


09 






Dec. 


31 





-02 


-12 


-6 


-01 


-11 -14 


-17 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 

YEAR: 1978 



LOCATION: HELENA, MONTANA 





Temperature Uaraesc Day of Month 
Three Hour Increaent 




tenth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs, 




01 


OA 


07 


10 


13 


16 


19 


22 


CO 

78° 




Jan, 


25 


. 34 


35 


37 


40 


39 


34 


41 


41 






Feb. 


23 


33 


28 


27 


36 


44 


50 


42 


39 






Mar. 


• 29 


44 


38 


45 


58 


72 


75 


63 


53 






Apr. 


25 


48 


46 


53 


63 


67 


65 


60 


57 






May 


14 


53 


49 


57 


81 


83 


81 


70 


61 






June 


28 


57 


52 


66 75 


90 


90 


84 


69 






July 


21 


67 


65 


70 


85 


91 


91 


78 


67 






Aug. 10 


68 


59 


66 


86 


92 


91 


76 


70 






Sept. 


2 


53 


47 


58 


71 


88 


92 


73 


67 






Oct. 


8 


52 


50 


51 


66 


70 


70 


55 


47 


' 




Nov. 


7 


38 


37 


41 


50 


63 


62 


52 


60 






Dec. 


4 


45 


42 


39 


39 


39 


36 


31 


24 





Temperature Coldesc Day of Monch 
Three Hour Increment 



Month 



Day 
of 
lonth 



Jan. 



Feb. 



Mar. 



Apr. 



May 



June 



July 
Aug. 
Sept. 
Oct. 



Nov. 



Decw 



13 



Hour of Day 



01 



-20 



-05 



13 



-03 



04 



07 



-19 



-06 



-04 



33 



18 



20 



31 



21 



29 



40 



42 



50 



46 



36 



21 



-06 



-12 



28 



-21 



-11 



10 



13 



-ito I -U/ 



16 



19 



22 



-iU 



-12 I- 



08 



-08 



35 



39 



40 



48 



44 



31 



18 



-03 



-22 



41 



49 



54 



53 



36 



21 



-05 



-23 



-02 



46 



53 



41 



62 



55 



62 



51 



35 



-02 



-20 



43 
70 
64 
68 
60 
45 
3 
■14 



55 



-03 



45 



74 



65 



71 



61 



43 



-14 



44 



45 



67 



60 



61 



48 



29 



-20 



-03 



a- 



41 



45 



59 



55 



53 



45 



25 



-22 



Deg.Hrs. 

CO 

70° 
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TABLE NO. 5 A 



\ 



MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: hf.t.f.mzv. Montana YEAR: average - 1974-1978 







Temperature Warmest Day c 
Three Hour Increment 


► f Month 






4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 
to 
78° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


18 


. 37 


37 


45 


47 


48 


46 


47 


43 




Feb. 


24 


33 


32 


32 


43 


50 


50 


42 


39 




Mar. 


25 


3o 


^-r 


36 


D± 


61 


60 


47 


43 




Apr. 


21 


43 


39 


46 


63 


71 


69 


58 


52 




May 


^3 


^ 


43 


^, 


VJO 


70 


79 


69 


59 




June 


27 


58 


54 


64 


77 


88 


89 


80 


70 




July 


21 


62 


58 


67 


80 


90 


93 


82 


56 




Aug. 


11 


61 


56 


64 


76 


86 


89 


76 


70 




Sept. 


10 


51 


46 


53 


65 


84 


86 


71 


65 




Oct. 


9 


46 


42 


45 


60 


73 


72 


58 


50 




Nov. 


1 C> 


49 


SO 46 


60 


56 


50 


47 




Dec. 


9 


28 


28 


30 


32 


51 


44 


37 


33 





Temperature Coldest Day of Month 
Three Hour Increment 


Month 


Day 
of 
■fonth 


Hour of Day 


Deg.Hrs. 


01 


04 


07 


10 


13 


16 


19 


22 


to 
70<* 


Jan. 


10 


-13 


-14 


-16 


-12 


-06 


-07 


-08 


-08 




Feb. 


7 


3 


1 


-04 


5 


1 15 


16 





9 




Mar. 


15 


3 


-01 





10 


19 


21 


19 


17 




Apr. 


4 


23 


22 


26 


37 


43 


46 


39 


36 




May 

June 

July 


11 


35 


33 


38 


45 


49 


50 


46 


41 




12 


42 


39 


50 


62 


72 


73 


65 


56 




12 


49 


47 


57 


67 


74 


75 


68 


59 




Aug. 


25 


46 


41 


49 


59 


66 


69 


59 


53 




Sept. 


17 


37 


31 


37 


50 


60 


63 


50 


45 




Oct.. 


18 


25 


22 


24 


36 


46 


47 


39 


32 




Nov. 


26 


2 


2 


2 


8 


14 


13 


12 


12 




Dec. 


24 


3 





-02 


2 


8 


-05 


3 


1 
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TABLE NO. 5 - B LOCATION HELENA, MONTANA YEAR 1974 
AVERAGE MONTHLY TEhfPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




\r of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


17 


30 


30 


39 


42 


55 


61 


55 


44 


38 


31 


26 


39 




04 


17 


29 


28 


37 


40 


52 


57 


52 


41 


35 


30 


25 


36.9 




07 


16 


29 


28 


40 


45 


60 


65 


56 


45 


37 


28 


25 


39.5 




10 


19 


34 


35 


49 


53 


70 


75 


65 


56 


48 


37 


30 


47.6 




13 


23 


39 


41 


55 


57 


77 


82 


70 


65 


58 


43 


35 


53.8 




16 


21 


39 


42 


55 


57 


77 


83 


71 


67 


57 


40 


32 


53.4 




19 


19 


34 


34 


48 


50 


69 


74 


63 


54 


46 


36 


28 


46.3 




22 


19 


32 


30 


44 


45 


61 


67 


58 


49 


42 


32 


27 


42.; 




Ave 
01 - 22 


18.1 


32.8 


33.9 


46 


48.6 


64. S 


70.4 


61.5 


53.5 


45.8 


34.7 


27.7 


44.8 




19-04 


18.0 


31.3 


30.5 


42.0 


44.3 


59.3 


64.8 


57 


47 


40.3 


32.3 


26.5 


41.1 




Ave 

07 - 16 


19.6 


35.3 


36.5 


49.8 


53 


71 


76.2 


65.5 


58.3 


50.0 


37 


30.5 


48.6 




Ave 
19 - 07 


17.6 


30.8 


30 


41.6 


44.4 


59.4 


64.8 


56.8 


46.6 


39.6 


31.4 


26.2 


40.8 




Ave 

10 - 16 


21 


37.3 


39.3 


53 


55.7 


74.: 


80 


68.7 


62.7 


54.3 


40 


32.3 


51.6 





TABLE NO. 5 - B LOCATION HELENA, MONTANA TBAR 1975 
AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR XNCKBMBNT8 




Ir of day 


Jan 


Feb 


Mar 


Apr 


Hay 


Ju 


Jul 


Au« 


S«p 


Oet 


Wm 


Dm 


^x 




01 


20 


11 


26 


28 


42 


49 


61 


53 


44 


38 


26 


23 


»J 




04 


19 


XO 


2f 


26 


39 


47 


57 


50 


41 


35 


^ 


14 


J 




07 


19 


10 


25 


29 


44 


54 


64 


56 


46 


37 


••1 a4|i«J 




10 


22 


15 


30 


35 


52 


61 


73 


65 


57 


45 


31 


^ 


.43 




13 


26 


20 


34 


39 


57 


66 


79 


71 


67 


52 


39 


.32 


4«. 




16 


25 


19 


33 


39 


57 


66 


79 


72 


68 


50 


3t 


29 


47.; 




19 


22 


15 


28 


34 


50 


59 


71 


•3 


55 


44 


U 


27 




22 


20 


14 


26 


32 


45 


53 


65 


57 


48 


40 


M 


»*|W'l 




Ave 
01 - 22 11. 1 


13.7 


28.8 32.9 48,6 56.9 


69.2 


M.9 


54.1 


43.^ ».t L* |k J 




^^ " ^ 20.3 12^5 26.3 


30.0 


44^0 


52.0 


63.5 


55.8 


47. C 


39.^.1 b4«sl 


uSj 




Ave 

07 - 16 23 16 


30.5 


35.5 


52.5 


61.8 


73.8 


66 


59.5 


46 


33.3 M.sj 




Ave 

19 - 07 20 


12 


26 


29.8 


44 


52.4 


63.6 


55.8 


46. C 


38.1 


I6,a 24.4 bi.?! 




Ave 
10 - 16 24.3 


18 


32.3 


37.7 


55.3 


64.3 


77 


69.3 


64 


49 35.7 29.7 1 


^ 
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> 



TABLE NO. 5 - B LOCATION HELENA, MONTANA YEA R 1976 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 



\r of day 



01 



04 



07 



10 



Jan 



22 



21 



21 



27 



13 



31 



Feb 



26 



24 



23 



31 



37 



16 



19 



' 30 d(> 

25 30 



Mar 



25 



23 



24 



32 



Apr 



36 



33 



37 



46 



May 



46 



43 



49 



59 



Ju 



49 



47 



53 



60 



38 I 52 I 64 

1 1 



65 



Jul 



57 



53 



63 



74 



81 



Aug 



56 



53 



59 



69 



75 



3<^ ' 5^ 



22 



Ave 
01 - 22 



Ave 
19 - OA 



Ave 
07 - 16 



23 



24.9 



22.8 



27 



29.5 



26.8 



31 45 57 58 



27 



30.4 



26.5 



39 



43.2 



38.3 



Ave 

19 - 07 

Ave 
10 - 16 



27.3131.8(33.3 47 |59.3|61 |74.8 



50 



54.1 



49 



53 



31 



72 



63 



56.667.6 



52.861.3 



74 



Sep 



49 



47 



Oct 



38 



50 



61 



69 



66 



59 



64.8 



58.5 



71 



59 



53 



35 



37 



48 



56 



Nov 



30 



29 



28 



36 



44 



55 



45 



41 



39 



Dec 



26 



ir 
Ave 



38.3 



25 



24 



29 



35 



33 



34 30 



57.9 44.9 



52 



69.3 62.8 



29.3 



26 



34.7 



-jZ ; '.; X . O 



36.3 



50.3 



62.7 



58.6 



63.778.7 ,72.7 



51.6 



67 



39.8 



49 



39.2 



53 



31 



33.8 



31 



36.8 



30.4 



39.7 



28 



36.1 



39 



47.7 



53.9 



53.5 



46.0 



28.7 



27.3 



30.3 



26.6 



32.3 



40.3 



44.7 



40.2 



48.6 



40. 



51. 



\r of day 



TABLE NO. 5 - B 



LOCATION HELENA, MONTANA YEAR 1^77 



AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 



01 



OA 



07 



10 



13 



16 



Jan 



16 



16 



16 



20 



24 



19 



22 



Ave 
01 - 22 



L8.0 



Ave 
19 - OA 



Ave 

07 - 16 



Ave 
19 - 07 

Ave 
10 - 16 



24 



Feb 



30 



28 



27 



35 



42 



Mar 



Apr 



29 



28 



28 



35 



. 40 



38 



34 



40 



52 



May 



44 



Ju 



42 



47 



56 



61 60 



20 



19 



34.1 



L7.8 



21 



17.4 



22.7 



44 



35 



32 



32.4 



31.3 



37 



30.4 24.4 



40.3 



40 



34 



31 



46.9 



30.5 



35.8 



38.3 



62 



50 



44 



41.5 



53.8 



41.2 



58.3 



57 



53 



60 



69 



Jul 



58 



55 



62 



74 



60 



54 



48 



50.4 



47 



55.8 



47 



58.7 



74 



68 



61 



63.6 



59.8 



69.3 



71 



Aug 



56 



Sep 



50 



52 



59 



68 



78 74 



77 



71 



62 



66.3 



61.5 



72 



59.8 



72.3 



61.6 



75.3 



46 



Oct 



40 



50 



60 



66 



74 



65 



60 



63.6 



58.3 



68.8 



58.4 



72 



37 



Nov 



28 



Dec 



20 



28 



38 27 



48 



56 



67 



58 



54 



56.3 



52 



60.8 



51. e 



64.3 



55 



46 



41 



35 



38 



21 



Ave 



38. Sj 



20 



23 



26 



35 23 



31 



29 



45.6 



41 



49.3 



40.4 



53 



31.220.7 



29 



33.8 



36 



21 



19 



36.6 



39.5 



47.7 



53.: 



52. S 



46.1 



4L.7 



20.3 



23 



28.6 20.2 



24 



44.1 



40.8 



48, 



40.1 



51.: 



- 100 - 



/• 





TABLE NO. 5 - D LOCATION HELENA, MONTANA YEAR 1978 
AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




\T of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


16 


21 


33 


42 


47 


53 


57 


57 


50 


39 


20 


15 


37.5 




04 


16 


19 


32 


39 


45 


50 


54 


53 


47 


,37 


?9 


U 


35.4 




07 


15 


18 


32 


43 


50 


59 


62 


60 


51 


39 


21 


13 


38.6 




10 


17 


23 


39 


50 


57 


69 


71 


70 


s9 


51 


24 


17 


45.6 




13 


22 


28 


46 


55 


60 


74 


78 


77 


68 


58 


29 


20 


51.3 




16 


20 


29 


47 


55 


59 


74 


77 


77 


68 


58 


27 


19 


50.8 




19 


18 


25 


40 


48 


53 


66 


69 


68 


58 


46 


23 


17 


44.3 




22 


18 


23 


37 


44 


49 


59 


61 


62 


54 


42 


22 


15 


40.5 




Ave 
01 - 22 


16.9 


22.8 


38.8 


47.7 


53.2 


53.2 


67.2 


65.5 


57.9 


46.5 


22.7 


15.2 


43.1 




Ave 
19 - 04 


17 


22 


35.5 


43.3 


48.5 


57 


60.3 


60 


52.3 


41 


21.3 


15 


39.4 




Ave 
07 - 16 


18.5 


24.5 


41 


50.8 


56.5 


69 


72 


71 


61.5 


51.5 


25.3 


17.3 


46.6 




Ave 
19 - 07 


16.6 


21.2 


34.8 


43.2 


48.8 


57.4 


60.6 


60 


52 


40.6 


21.2 


14.6 


39.3 




Ave 
10 - 16 


19.7 


26.7 


44 


53.3 


58.7 


72.3 


75.3 


74.7 


65 


55.7 


26.7 


18.7 


^ 



TABLE NO. 5 


- B 






LOCATION 








YEAR 




AVERAGE MONTHLY TEMPERATURE BY THE MONTH 


- 3 HOUR INCREMENTS 




4r of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


fr 
Ave 


01 




























04 




























07 




























10 




























13 




























16 




























19 






















•. 






22 




























Ave 
01 - 22 




























Ave 
19 - 04 




























Ave 

07 - 16 




























Ave 
19 - 07 






« 






















Ave 

10 - 16 
















. 
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TABLE 


NO. 5 - C 


- 1 








LOCATION 


1 
HELENA, MOMTANA 


FIVE YEA 
AVERAGE YEARLY DAY/NIGIIT TE^[PERATURE BY THE 


RS 1974-1978 


MONTH 


Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Ave 


o 


1974 


18 


31.3 


30.5 


42.0 


44.3 


59.3 


64.8 


57 


47 


40.3 


32.3 


26.5 


41.1 


1975 


20.3 


L2.5 


26.3 


30.0 


44 


52 


63.5 


55.8 47 


39.3 


26.3 


24.5 


36.8 


1 

tH 
U 


1976 


22.8 


26.8 


26.5 


38.3 


49 


52.8 


61.3 


58.5 


52 


39.8 


31 


27.3 


40.2 


1977 


17.8 


31.3 


30.5 


41.5 


47 


59.8 


61.5 


58.3 


52 


41 


29 


20.3 


40.8 


z 


1978 


17 


22 


35.5 


43.3 


48.5 


57 


60.3 


60 


52.: 41 


21.3 


15 


39.4 


5-Yr. Ave 


19.2 


24.8 


30 


39 


46.6 


56.2 


62.3 


60 


59. J 


40.3. 


28 


22.7 


39.7 


«o 


1974 


19.8 


35.3 


36.5 


49.8 


53 


71 


76.2 


65. E 


58.: 


50. (i 37 


30.5 


48,6 


1975 


23 


16 


30.5 


35.5 


52.5 


61.8 


73.8 


66 


59.! 


46 


33.3 


28.3 


43.9 


1 
o 

a 


1976 


27.3 


31.8 


33.3 


47 


59.3 


61 


74.8 


69.3 


62.8 


49 


36,8 


30,3 


48.6 


1977 


21 


37 


35.8 


53.8 


55.8 


69.3 


72 


68.8 


60.8 


49.3 


33.8 


23 


48.4 


1978 i 


18.5 
21.9 


24.5 
28.9 


41 
35.4 


50.8 
47.4 


56.5 
55.4 


69 
66.4 


72 


71 


61.5 


51.5 


25.3 


17.3 


46.6 


5-Yr. Ave 


73. £ 


68.; 


60.6 


49.2 


33.2 


25.9 


47.2 


Day/Night 
Dlf. 


4.9 


4.1 


5.4 


8.4 


8.8 


10.2 


LI. 5 


8.1 


10.5 


g.9 


5.2 


3.2 


7.5 



TABLE NO. 5 - C - 2 



LOCATION HELENA, MONTANA 



Zl 





AVERAGE YEARLY DAY /NIGHT TEMPERATURE BY 


FIVE YEARS 1974-1978 
' THE MONTH 




Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Occ 


Nov 


Dec 


Yr 
Ave 


c 

1 

a 


1974 


17.6 


30.8 


30 


41.6 


44.4 


59.4 


64.8 


56.846.6 


39.6 


31.4 


26.2 


40.8 


1975 


20 


12 


26 


29.8 


44 


52.4 


63.6 


55. £46. a 


38.8 


26.?. 


24-4 


lfi-7 


1976 


22.4 


26 


26 


38 


49 


52 


61.6 58.6 


51.6 


39.2 


30.4 


26.6 


40.1 


•f. 1977 


17.4 


30.4 


24.4 


41.2 


47 


59.8 


61.6 58.^51.6 


40.4 


28.6 


20.2 


40.1 


1978 


16.6 


21.2 


34.8 


43.2 


48.8 


57.4 60. € 


60 


52 


40.6 


21.2 


14.6 


39.3 


5-Yr. Ave 


18.8 


24.1 


28.2 


38.8 


46.6 


56.2 


62.^57.9 


49.7 


39.7 


27.6 


22.4 


39.4 


1 

c 

> 


1974 


21 


37.3 


39.3 


53 


55.7 


74.- 


80 


68.7 


62.7 


54.3 


40 


32.3 


51. e 


1975 


24.3 


18 


32.3 


37.7 


55.3 


64.: 


77 


69.3 


64 


49 


35.-; 


29.7 


46.^ 


1976 


29.3 


34.7 


36.3 


50.3 


62.7 


63.-78.7 


72.7 


67 


53 


39.7 


32.3 


51.1 


1977 


22.7 


40.3 


38.3 


58.3 


58.7 


72.: 


75.3 


72 


64.3 


53 


36 


24 


51.: 


(2 


1978 


19.7 


26.7 


44 


53.3 


58.7 


72.: 


75.3 


74.7 


65 


55.7 


26.-; 


18.7 


49.: 


5-Yr. Ave 


23.4 


31.4 


38 


50.5 


58.2 


68. -< 77.3 


71.5 


64.6 


53 


35. € 


27.4 


50 


Day/NlghC 
DIP. 


4.6 


7.3 


9.8 


11.7 


11.612.2 


14.9 


13.6 


14.9 


13.3 


8 


5 


10. < 
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TABLE NO. 5 - 


C - 3 






LOCATION HELENA, MONTANA 


FIVE 
E HOURS 


YEARS 1974-1978 






1 
AVERAGE MONTHLY TEMPERATURE FOR FIVE YEARS BY THE MONTH PROPORTION FACTORS FOR DEGRE 






Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sept 


Oct 


Nov 


Dec 


AvifSge 


PF 
dh 




197A 


18.1 


32.8 


33.9 


46 


48.6 


64.9 


70.4 


61.5 


53.5 


45.8 


34.7 


27.7 


44.8 


1.032 




1975 


21.1 


13.7 


28.8 


32.9 


48.6 


56.9 


69.2 


60.9 


54.1 


43.3 


29.9 


26.0 


40.5 


.933 




1976 


24.9 


29.5 


30.4 


43.2 


54.1 


56.6 


67.6 


64.8 


57.9 


44.9 


33.8 


28.7 


44.7 


1.030 




1977 


18.0 


34.1 


32.4 


46.9 


50.4 


63.6 


66.3 


63.6 


56.3 


45.6 


31.2 


20.7 


44.1 


1.016 




1978 


16.9 


22.8 


38.8 


47.7 


53.2 


63.2 


67.2 


65.2 


57.9 


46.5 


22.7 


15.2 


43.1 


.993 




5-Yr. 


19.8 


26.6 


32.9 


43.3 


51 


61 


68.1 


63.2 


55.9 


45.2 


30.5 


23.7 


43.4 


1.000 
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■ ■ - -l 

MONTHLY WET BULB TEMPERATURE 
LOCATION HELENA, MONTANA ^qj^^ ^^^^ ^^^^ INTERIOR DESIGN CONDITIONS 78 °db 65 *Sib 


vb 

T 




Day of Month and Hours of Wet Bulb Teioperature Occurrence Above DeslRn Conditions 


*otal 
lottra 


1 
1 r 


1 


2 


3 


4 


5 


6 


7 


8" 


9 


10 


11 


12 


13 


14 


15 


16 


1 

17 lis 19 


20 1 21 1 22 


1 

|23 


1 

24 i2S 


26 |27 i 28 1 29 1 30 


i„ 


>ccuc f c 
■onth 


bU" 








































1 . 


1 


















60 


61 

62' 

63 
































































61 
62 
























, 
































■ 
1 










































































63 

4i- 


65- 
























. 
















• 






































3 
















































3 


6 


66 


66 


































































67 






















3 










































3 


6r* 

69 
"70 
-71 

72 

73 

74 

75 
'76 
"77' 

78 

79 

80 
~81 

82 
"8T 

84* 

85 

86 

87 
-88 
"89 
"^0 
-91 
-97 
-93 


68 
































































69 


































1 




























70 


























































1 




#1 


, — 




...,, 


















































\ 




72 




































• 
























r 




/J 


































































ik 






























































} 




7S 
































































76 






































1 


• 


























77 
























































• 










7B 


































































79 










































• 








i 












82 ■ 

ti 

84 


















































— 







































































^ 
























































1 




































































' 




















































































































- .... 














a6 

87 

88 

89 

90 

91 

97- 

93 




"~— 











— i 


... 












' 















































































































































, 
















































































• . 














































T 


























































• 
































































































1 




1 


1 


















1 


















rota 


1 Ho 


jrs t 


)f Oc 


:curr 


ence 


and 


Wei 


ght 


Average Wet Bulb Temperature for Month _ -j^q^ 


9 65.6^ 



TABLE NO. 5 - D - 2 WET BULB TEMPERATURE 

Table No. 5 - D - 2 is a summary of the wet bulb tempera- 
tures compiled from the cllmatologlcal data on the monthly 
Tables No. 5 - D - 1. The hours of occurrence and the 
weighted average wet bulb by the month for five consecutive 
years is sumroerized on Table No. 5 - D - 2. At the 
bottom of the Table the total number of hours of occurrence 
for the year is listed and the weighted average wet bulb 
calculated. On the right side of the table the five year 
average hours of occurrence is listed and the weight average 
wet bulb calculated. At the bottom of the right column 
the five year weighted average wet bulb temperature is 
given. 





TABLE NO. 5 - D - 2 WET BULB TEMPERATURE 1 

FIVE YEAR WEIGHTED AVERAGE BY THE MONTHJ 

LOCATION HELENA, MONTANA YEAR 1974-1978 j 




Yr. 


1974 


1975 


' 1 
1976 i 1977 1 1978 


'iX^rlh \ 




Mor 


Hrs 

i of 

OCC. 


Wt. 
Ave 

wb 

T 


Hrs 
of 

OCC. 


Wt. 

Ave 

wb 

T 


Hrs 
of 

OCC. 


IWt. Wt. 
j Ave ^^^ Ave 
1 wb , °^ wb 

J, .OCC. J 


»" Ave 
°f wb 

OCC. f 


"« Ave 

*>' wb 
OCC. : T 
1 ^ J 




Jan 














1 


1 


• 




1 
1 






Feb 
















1 






' 






Mar 
















1 














Apr 














1 
















May 






























Ju 

Jul 

Aug 


3 


68.0 














3 


65.0 


1 
1.2 66.5 






3 


65.0 


60 


67.1 


9 


65.7 




1 3 


65.0 


15.0 


66.8 
















1 




! 3 165.0 0.6 

1 


65.0; 






Sep 


















3 


65.0 


0.6 


65.0 






Oct 






























No\ 




























i. 


Dec 
























1 






Tota2 


6 


66.5 


60 


67.1 


9 65.7 




1 


12 


65.0 


17.4 56.6 5 





YEARLY & FIVE YEAR WEIGHTED AVERAGE WET BULB TEMPERATURE Ij 



- 105 - 



TABLE NO, 6 - PERCENT SUNSHINE 



From the Climatological Data for each month, as published by the 
National Climatological Center, the daily and average daily sunshine 
for the month can be obtained. This data has been compiled in 
Table No. 6 for the 5-year period 1974 - 1978, and the 5-year 
monthly average calculated. 

This Information can be used when calculating the effect of solar 
gain over a span of time. 

The average percent of sunshine for the six month air conditioning 
season in Toledo, Ohio is 55.5% based upon the five-year average of 
mid April to mid October. 



TABLE NO. 6 






Location 


HELENA, MONTANA | 


PERCENT OF SUNSHINE - MONTHLY AVERAGE | 


MONTH 


YEAR 


FIVE 
YEAR 
AVERAGE 


1974 


1975 


1976 


1977 


1978 


Jan. 


25 


33 


42 


36 


35 


34.2 


Feb. 


49 


43 


46 


62 


43 


48.6 


Mar. 


56 


54 


58 


41 


62 


54.2 


Aor. 


51 


41 


53 


70 


53 


53.6 


Mav 


47 


49 


68 


37 


42 


48.6 


Tun - 


71 


56 


49 


61 


70 


61.4 


T\t1 


78 


74 


74 


60 


69 


71.0 


Aug. 


66 


70 


63 


59 


72 


66.0 


Sept. 


76 


. 88 


74 


59 


59 


71.2 


Oct. 


75 


46 


63 


57 


73 


62.8 


Nov. 


50 


52 


46 


36 


28 


42.4 


Dec, 


27 


36 


41 


38 


41 


36.6 


Yearly 


55.9 


53.5 


56.4 


51.3 


53.9 


54.2 
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TABLE NO, 7 - ^01Ji^ E^E^G^ AyAIUVBLE 



HELENA, MONTANA 


46° N.L. 






Single Glazed Collector 










Month 


^T LAT+10 
BTU/Ft2 


# of Coll Hrs. 


Av. Daytime 
Ainbient of 


% Clear 


Rx Days in Mo 
BTU/M0/FT2 




Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 


232 

260 

266 
251 
232 
223 
227 

242 
254 
247 
245 
227 


6 

7 
7 
7 
7 
7 
7 

7 
7 
7 
5 
5 


23.2 

30.6 

36.2 

49 

58.5 

65.4 

75.8 

74.1 

62.8 

52 

37.2 

28.3 


46 
54 
60 
57 
60 
62 
79 

74 
67 
61 
45 

43 

, . . ^ ^ 


19,850 
27,518 
34,633 
30,045 
30,206 
29,035 
38,915 

38,860 
35,738 
32,695 
16,538 
15,130 
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TABLE NO, 7a- SOLAR ENEF^GY AVAILABLE 



HELENA, MONTANA 


46° N.L. 
P= 1.05 






Double Glazed Collector 










Month 


^T LAT+10 

btu/ft2 


# of Coll Hrs. 


Av. Daytime 
Ambient of 


% Clear 


Rx Days in Mo 
BTU/MO/FT2 




Jem 
Feb 

Apr 

Jun 
Jul 
Aug 
Sep 

Dec 


220 
247 

238 
^^u 
212 
215 
230 
241 
234 
232 
215 


6 

7 
7 
7 

7 
7 

7 

7 
7 
7 
5 
5 


23.2 

30.6 

36.2 

49 

58.5 

65.4 

75.8 

74.1 

62.8 

52 

37.2 

28.3 


46 
54 
60 
57 
60 
62 
79 

74 
67 
61 
45 
43 


18,823 
26,142 
32,810 
28,489 
28,644 
27,602 
36,857 

36,933 
33,909 
30,975 
15,660 
14,330 
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TABLE KO. 8 - SOLAR ENERGY AVAILABLE 



HELENA, 


MONTANA 




46° N.L. 
P= 1.05 








Concentrating 
Collector 


Month 




Idn 

Av. Val. 


Direct Norm, 


# Of Coll Hrs. 


Av. 

Daytime AxBb» 


% 

Clear 


R 
BTO/Day 


RX Days Mo 


Jan 






250 


5 


23.2 


46 


575 


17,825 


Feb 






284 


7 


30.6 


54 


1074 


30,059 


Mar 






289 


11 


36.2 


60 


1907 


59,129 


Apr 






268 


11 


49 


57 


1680 


50,411 


May 






256 


11 


58.5 


60 


1690 


52,378 


Jun 






247 


11 


65.4 


62 


1685 


50,536 


Jul 






248 


11 


75.8 


79 


2155 


66,809 


Aug 






259 


10 


74.1 


74 


1917 


59,415 


Sep 






269 


9 


62.8 


67 


1622 


48,662 


Oct 






267 


7 


52 


61 


1140 


35,343 


Nov 






244 


5 


37.2 


45 


549 


16,470 


Dec 






224 


5 


28.3 


43 


482 


14,930 














AV MO 


41,830 
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KALI SPELL WEATHER DATA 



Extrapolated from data published by 
National Oceanic and Atmospheric Administrative 
Environment Data Service on local climatological 
data recorded Kalispell recording station. 
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TABLE NO. 1 



LOCATION KALI SPELL 


, MONTANA 






YEAE 1975 


MONTH December 




__TEMPERATURE RECORD 




D 


Hours Per Day of Gi ren Temparature - 5^ Increment 


• A * 
Y- 


1 1 
17%-12'5t 


1 i i 1 1 
7^51 -2J3 2^1 ' Ih *12\ X7»a;22»a 2-^*5 32J51 


37I3 


42I5 


Alh^2h . 


57»a ,6215 I67I5 \l2\llh ^2'^lh ^2h ^Ih 


1 
















9 


3 


3 13 


6 


























2 


























18 


6 






















3 
























3 


21 
























4 




















3 




6 


3 


12 






















5 
















3 


6 


6 


9 




























6 














9 


3 


12 






























7 


















9 


12 


3 


























8 






















6 


12 


3 


3 






















S 


















« 








§ 


U 


^ 




















10 






















9 


3 


9 


3 






















11 


















;3 


21 






























12 














6 




12 


6 






























13 












^ 


9 


3 


3 


3 


























• 




lA 














3 


9 


3 


9 
























« 




15 






3 




3 




3 




6 


9 






























16 




3 


3 


6 


3 


6 


3 
































1 


17 












6 


3 


9 


6 
































IB 


















15 


9 






























19 


















9 


15 






























20 




' ^ 














6 


18 






























21 


















18 


6 
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KALISPELL, MONTANA 



DEGREE HOUR TABLE NO. IB 
5-Year Average 1974 - 1978 



T 

E 
D M 



Temperature 
Range Degrees 

Mean 

Temperature 
Degrees 



Hours 

of 
Occur- 
rence 



No. of Hours 

below 
Temperature 



No. of Degree 
Hours of Heating 
Below Temperature 



C^o. of Hours 

Above 
Temperature 



No. of Degree 
Hours of Cooling 
Above Temperature 



"=T9- 



-18 



-17 



-16 



16 and belon 
- 20 



13.8 



2.76 

5.52 

8.28 

11.04 

13.8 



1.4 



5.5 



12.4 



22.1 



8760 

8757.24 

8754.48 

8751.72 

8748.96 



555,018.0 



546,294.8 



537,541.8 



528,788.7 



520,035.6 



-15 



J=1L 



-13 



-12 



-11 



-15 thru -11 
-12li 



11.4 



16.08 
18.36 
20.64 
22.92 
25.2 



34.5 



54tQ 



7 3t5 



93.0 



112.5 



8746.2 

8743.92 

8741.64 

8739.36 

8737.08 



511,282.5 



502,542.0 



493,801.5 



485,061.0 



476,320.5 



-10 



- 9 



^_a. 



.^:l_2. 



jiJSl 



-10 thru -6 
-7H 



27 



30.6 

36 

41.4 

46.8 

52.2 



132.0 



170.7 



209.4 



248.1 



286.8 



8734.8 

8729.4 

8724 

8718.6 

8713.2 



467,580.0 



458,858.7 



450,137.4 



441,416.1 



432,694.8 



.n_l 



- 4 



-=L_i 



Ji_2. 



Jl-1. 



- 5 thru -1 
-2Ji. 



29.4 



58.08 
63.96 
69.84 
75.72 
81.6 



325.5 



392.4 



459.3 



526.2 



593.1 



8707.8 

8701.92 

8696.04 

8690.16 

8684.28 



423,973.5 



415,280.4 



406,587.3 



397,894.2 



389,201.1 



thru 4 
2h 



82.8 



98.16 
114.72 
131.28 
147.84 
164.4 



660.0 



783.0 



906.0 



1,029.0 



1,152.0 



8678.4 

8661.84 

8645.28 

8628.72 

8612.16 



380,508.0 



371,871.0 



363,234.0 



354,597.0 



345,960.0 



5 thru 9 

7h 



123.6 



189.12 
213.84 
238.56 
263.28 
288 



1,275.0 



1,501.2 



1,727.4 



1,953.6 



2,179.8 



8595.6 

8570.88 

8546.16 

8521.44 

8496.72 



337,323.0 



328,789.2 



320,255.4 



311,721.6 



303,187.8 



10 



IL 



11 



11 



14 



10 thru 14 
12li 



220.2 



332.04 
376.08 
420.12 
464.16 
508.2 



?r40^»0 



2i^Q4r; 



3,202.2 



3i^QQ'3 



3,998.4 



8472 

8427.96 

8383.92 

8339.88 

8295.84 



294,654.0 



286,292.1 



277,930.2 



269,568.3 



261,206.4 



11 



AL 



IL 



1&. 



19 



21 



22 



23 



24 



15 thru 19 
17Ji 



306 



569.4 

630.6 

691.8 

753 

814.2 



4,396.5 



20 thru 24 
22Ji 



516 



917.4 
1020.6 
1123.8 
1227 
1330.2 



?iQ57,7 



?i7;8,9 



6,^80.; 



7,041.3 



8251.8 
8190.6 
8129.4 
8068.2 
8007 



7,702.5 



8^774.7 



9,846.9 



10^9X9.1 



11,991.3 



7945.8 
7842.6 
7739.4 
7636.2 
7533 



252,844.5 



244,745.7 



236,646.9 



228,548.1 



220,449.3 



21 2,350.5 



204,662.7 



196,974.9 



189,287.1 



181,599.3 



75" 



26 



27 



28 



29 



30 
IT 



32 



33 



IT 



37 
38" 



39 



25 thru 29 
27Ji 



30 thru 34 
321$ 



35 thru 39 
37J5 



736.2 



1477.44 
1624.68 
1771.92 
1919.16 
2066.4 



13,063.5 



14,761.8 



16,460.1 



18,158.4 



999.6 



2266.32 
2466.24 
3666.18 
2866.08 
30^^ 



971.4 



3260.28 
3454.56 
3648.84 
3843.12 



19;866 .7 
21,555 



7429.8 

7282.56 

7135.32 

6988.08 

6840.84 



24,121.2 






31,819.8 



34. 386. 



^7,937.7 



J&iM± 



jtfUfiil 



JIaSS&S. 



6693.6 

6493.68 

6293.76 

6093.84 

5893.92 

"5S53 — 

5499.72 
5305.44 
5111.16 
4916.88 



173,911.5 



166,849.8 



159,788.1 



152,726.4 



145,664.7 



138,603.0 



132,409.2 



126,215.4 



120,021.6 
11 3, "55775* 



107,634.0 



102,425.7 



97,217.4 



92,009.1 



86.800.8 





KALISPELL, 


MONTANA 










DEGREE HOUR TABLE NO. IB 
5-Year Average 1974 - 1978 


T 
E 

r^ M 
D p 

E ^• 
G 
R 
E 

E 


Temperature 
Range Degrees 

Mean 
Temperature 
Degrees 


Hours 

of 
Occur- 
rence 


No. of Hours 

Below 
Temperature 


No. of Degree 
Hours of Heating 
Below Temperature 


No. of Hours 

Above 
Temperature 


No. of Degree 
Hours of Cooling 
Above Temperature 


40 


40 thru 44 
42-^1 


780 


4193.4 
4349.4 
4505.4 
4661.4 
4817.4 


52,144.5 


4722.6 
4566.6 
4410.6 
4254.6 
4098.6 


81,592.5 


41 


56^571.9 


77,259.9 


42 


60,999.3 


72,927.3 


43 


65,426.7 


68,594.7 


44 


69,854.1 


64,262.1 


45 


45 thru 49 
47Jj 


760.2 


4969.44 
5121.48 
5273.52 
5425.56 
5577.6 


74,281.5 


3942.6 

3790.56 

3638.52 

3486.48 

3334.44 


59,929.5 


46 


79,479.0 


56,367.0 


47 


84,676.5 


52,804.5 


48 


89,874.0 


49,242.0 


49 


95,07i.S 


45,679.5 


50 


50 thru 54 
524 


769.8 


5731.56 
5885.52 
6039.48 
6193.44 
6347.4 


100,269.0 


3182.4 

3028.44 

2874.48 

2720.52 

2566.56 


42,117.0 


51 


106.231.5 


39,319.5 


52 


112.194.0 


36,522.0 


53 


118.156.5 


33,724.5 


54 


124,119.0 


30,927.0 


55 


55 thru 59 
57ii 


700.2 


6487.44 
6627.48 
6767.52 
6907.56 
7047.6 


130,081.5 


2412.6 

2272.56 

2132.52 

1992.48 

1852.44 


28,129.5 


56 


136,779.0 


26,067.0 


57 


143,476.5 


24,004.5 


58 


150,174.0 


21,942.0 


59 


156,871.5 


19,879.5 


60 


60 thru 64 
624 


573.6 


7162.32 
7277.04 
7391.76 
7506.48 
7621.2 


163,569.0 


1712.4 

1597.68 

1482.96 

1368.24 

1253.52 


17,817.0 


61 


170,903.4 


16,391.4 


62 


178,237.8 


14,965.8 


63 


185,572.2 


13,540.2 


64 


192,906.6 


12,114.6 


65 


65 thru 69 
674 


387 


7698.6 

7776 

7853.4 

7930.8 

8008.2 


200.241.0 


1138. 8 

1061.4 

984 

906.6 

829.2 


10,689.0 


66 


208.055.7 


9,743.7 


67 


215,870.4 


8,798.4 


68 


223,685.1 


7,853.1 


69 


231,499.8 


6,907.8 


70 


•7n «.!.«... "7 A 




1 8066.4 
8124.6 


239.314.6 


751.8 . 


5,962.5 


71 


247.468.3 


693.6 


5,356.2 



TABLE NO. 5 



MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: kalispell, Montana yeaR: ^^'74 



TemperaCure Warmest Day of Month 

Three Hour Increment 

1 


; ionth 

1 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 


01 


OA 


07 


10 


13 


16 


19 


22 


• 
Jan. 


16 


43 


43 


43 


44 


47 


45 


44 


44 




Feb. 


14 


34 


34 


35 


38 


41 


43 


34 


31 




Mar. 


• 27 


29 


31 


33 


49 


60 


57 


42 


45 




Apr. 


24 


55 


55 


59 


68 


72 


74 


65 


61 




May 


5 


37 


34 


39 


61 


69 


71 


62 


52 




June 


15 


65 


62 


69 


81 


90 


91 


82 


74 




July 


29 


60 


56 


69 


81 


91 


90 


81 


74 




Aug. 


5 


56 


51 


67 


82 


91 


91 


78 


64 




Sept. 


25 


37 


36 


41 


61 


77 


80 


67 


58 




Occ. 


17 


28 


28 


27 


56 


71 


70 


47 


37 




Nov. 


21 


49 


50 


50 


51 


54 


49 


51 


44 




Dec. 


21 


39 


41 


45 


47 


37 


32 


30 


29 





Temperature Coldest Day of Month 
Three Hour Increment 


' 


Month 


Day 
of 
fonth 


Hour of Day 


Deg.Hrs. 




01 


04 


07 


10 


13 


16 19 


22 


to 1 


Jan. 


5 


-10 


-16 


-19 


-12 


-01 


-04 


-14 


-09 






Feb. 


7 


■•s 


20 


17 


22 


1 21 


30 


28 


29 






Mar. 


7 


06 


03 


03 


21 


30 


30 


25 


23 






Apr. 


17 


29 


28 


32 


48 


55 


57 


46 


39 






May 

June 

July 


3 


32 


28 


38 


54 


59 


62 


54 


49 






1 


39 


33 


49 


61 


68 


68 


65 


50 






13 


44 


38 


56 


67 


11 


80 


74 


56 






Aug. 


9 


42 


38 


50 


58 


71 


71 


65 


54 






Sept. 


27 


32 


27 


30 


39 


51 


52 


49 


47 






Oct. 


23 


20 


19 


20 


44 


55 


53 


32 


27 






Nov. 


3 


21 


18 


17 


34 


43 


42 


24 


22 






Dec. 


31 


14 


12 


08 


18 


25 


25 


25 


24 







114 - 



MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCAT ION: KALI SPELL, MONTANA YEAR: 1975 







1 


'einperacure Warmeac Day c 
Three Hour Increment 


>f Mont 


h 




^onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


20 


34 


38 


40 


40 


38 


34 


31 


25 




Feb. 


12 


36 


36 


36 


39 


40 


41 


38 


38 




Mar. 


1 


33 


23 


J3 


37 


40 


45 


36 


30 




Apr. 


12 


27 


24 


34 


46 


56 


60 


' 50 


33 




May 


L4 


36 


3S 


51 


65 


75 


78 


65 


56 




June 


12 


42 


39 


57 


73 


80 


79 


71 


58 




July 


27 


57 


55 


71 


83 


94 


98 


87 


66 




Aug. 


5 


58 


58 


64 


77 


87 


90 


80 


67 




Sept. 


15 


44 


42 


50 


67 


78 


80 


60 


51 




Oct. 


2 


35 


32 


40 


■ 
61 71 


72 


51 


40 




Nov. 


3 


47 


49 


SI 


61 60 


58 


57 


54 




Dec. 


9 


45 


48 


42 


51 


54 


48 


44 


46 









Temperature Coldesc Day of Month 
Three Hour Increment 






Month 


Day 
of • 
•lonch 


Hour of Day 


Deg.Hrs. 
to 
70° 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 


11 


00 


-01 


-05 


-02 


04 


-01 


-17 


-06 




Feb. 


8 


07 


02 


-05 


-05 


1 07 


07 


-12 


-17 




Mar. 


12 


01 


14 


04 


23 


31 


33 


27 


26 




Apr. 


1 


15 


13 


14 


24 


28 


31 


28 


23 




May 

June 

July 


25 


37 


27 


43 


47 


50 


51 


49 


44 




29 


35 


32 


46 


57 


65 


66 


63 


44 




18 


51 


44 


58 


70 


77 


77 


70 


61 




Aug. 


9 


43 


36 


55 


69 


77 


80 


72 


56 




Sept. 


19 


35 


32 


34 


51 


59 


61 


50 


37 




Oct. 


16 


29 


28 


31 


41 


52 


54 


50 


50 




Nov. 


30 


-08 


-05 


04 


11 


13 


14 


14 


17 




Dec^ 


16 


-05 


-03 


-12 


-01 


13 


07 


02 


05 





- 115 - 



MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCATI.ON: KALISPELL, MONTANA YEAR: 1976 





Temperature Warmest Day of Month 
Three Hour Increment 




^onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs 
to 
78° 




01 04 


07 


10 


13 


16 


W 


22 




Jan. 


16 


39 


39 


39 


40 


46 


41 


36 


31 






Feb. 


8 


12 


10 


09 


23 


46 


45 


40 


36 






Mar. 


31 


29 


29 


35 


48 


58 


60 


51 


41 






Apr. 


11 


38 


42 


47 


62 


70 


72 


63 


53 






May 


27 


41 


42 


57 


70 


81 


79 


65 


52 






June 


29 


49 


47 


67 


80 


89 


90 


78 


75 






July 


26 


58 


53 


63 


76 


86 


88 


78 


66 






Aug. 


6 


59 


58 


62 


70 


82 


85 


65 


58 






Sept. 


1 


57 


54 


58 


70 


83 


85 


69 


63 






Oct. 


1 


42 


36 


42 


66 


78 


76 


55 


53 






Nov. 


1 


52 


48 


47 


50 


55 


52 


43 


29 






Dec. 


16 


37 


30 


28 


31 


45 


39 


26 


23 





Temperature Coldest Day of Month 
Thrde Hour Increment 


' 


Month 


Day 
of 
lonth 


Hour of Day 


Deg.Hrs. 




01 


04 


07 


10 


13 


16 


19 


22 


to 




Jan. 


1 


-02 


-05 


-02 


03 


12 


13 


11 


13 






Feb. 


5 


01 


-03 


00 


06 


12 


14 


12 


14 






Mar. 


2 


01 


-02 


-02 


04 


10 


13 


02 


-01 






Apr. 


3 


28 


25 


30 


43 


52 


54 


44 


35 






May 

June 

July 


15 


32 


30 


44 


53 


62 


64 


58 


39 






5 


37 


37 


50 


60 


64 


69 


62 


53 






2 


40 


35 


52 


65 


74 


77 


72 


54 






Aug. 


17 


38 


39 


46 


64 


67 


69 


60 


47 






Sept. 


9 


33 


30 


42 


56 


66 


69 


49 


39 






Oct. 


18 


19 


16 


17 


39 


46 


45 


27 


22 






Nov. 


27 


01 


06 


09 


15 


18 


17 


18 


17 






Dec. 


20 


13 


11 


09 


20 


26 


26 


24 


23 







- 116 - 



MONTHLY EXTREM 



E TEMPERATURE 

WARMEST AND COLDEST 
LOCATION: KALISPELL, MONTANA 



DAY OF MONTH 

YEAR: 1977 







Temperature Warmesc Day c 
Three Hour Increment 


>f Monc 


h 






4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 


01 


0^ 


07 


10 


13 


16 


19 


22 


Jan. 


18 


30 


26 


28 


35 


42 


37 


35 


27 




Feb. 


16 


29 


30 


27 


34 


45 


52 


44 


38 




Mar. 


b 


26 


28 


30 


46 


53 


55 


44 


43 




Apr. 


24 


55 


51 


56 


70 


81 


83 


66 


56 




May 


3i 


55 


1 1 
49 j 56 j 66 


11 


11 


70 


54 




June 


6 


55 


52 


65 


77 


88 


91 


83 


74 




July 


23 


55 


52 


69 


84 


91 


92 


82 


61 




Aug. 


18 


64 


60 


67 


79 


90 


92 


72 


77 




Sept. 


5 


61 


58 


60 


67 


75 


75 


64 


50 




Oct. 


16 


29 


30 


32 


55 


66 


62 


45 


35 




Nov. 


1.2 


3 3 


_, ^ \ 


40 


4(> 


53 


46 


32 


28 




Dec. 


3 


40 


38 


40 


41 


43 


40 


37 


35 


• 



Teraperacure Coldest Day of Month 
Three Hour Increment 


' 


Month 


Day 
of ■ 
fonth 


Hour of Day 


Deg.Hrs. 
to 
70<^ 




01 


04 


07 


10 


13 


16 


19 


22 




Jan. 


2 


-03 


-04 


-05 


06 


11 


12 


11 


12 






Feb. 


3 


12 


13 


11 


17 


1 27 


30 


19 


15 






Mar. 


20 


11 


13 


18 


24 


32 


35 


31 


32 






Apr. 


2 


24 


22 


26 


29 


35 


39 


33 


28 






May 

June 

July 


6 


26 


32 


41 


51 


54 


54 


50 


49 






12 


41 


39 


52 


62 


71 


73 


66 


58 






11 


44 


39 


56 


64 


73 


74 


66 


57 






Aug. 


27 


50 


51 


52 


56 


53 


64 


51 


43 






Sept. 


27 


31 


29 


33 


49 


56 


56 


49 


48 






Oct. 


27 


21 


19 


19 


42 


49 


46 


36 


36 






Nov. 


21 


-13 


-11 


-01 


05 


11 


08 


-03 


-04 






Dec. 


31 


10 


04 


-04 


-06 


06 


01 


-14 


-20 







- 117 - 



MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: KALISPELL, MONTANA YEAR: 1978 





Temperature Warmeat Day of Month 
Three Hour Increment 




^onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 
to 
78° 




01 


OA 


07 


10 


13 


16 


19 


22 




Jan. 


6 


. 39 


38 


37 


40 


40 


34 


32 


32 






Feb. 


3 


22 


25 


27 


31 


39 


42 


38 


39 






Mar. 


• 29 


33 


30 


37 


52 


63 


67 


55 


44 






Apr. 


25 


42 


44 


48 


60 


67 


66 


61 


58 






May, 


20 


39 


39 


54 


64 


71 


71 


65 


58 






June 


28 


51 


52 


61 


75 


85 


88 


74 


65 






July 


24 


51 


48 


63 


81 


91 


88 


75 


55 






Aug. 


5 


54 


52 


68 


81 


93 


93 


80 


59 






Sept. 


4 


55 


54 


59 


75 


83 


83 


67 


58 






Oct. 


9 


35 


32 


34 


56 


67 


66 


49 


50 






Nov. 


7 


39 


38 


43 


55 


59 


56 


55 


57 






Dec. 


11 


25 


32 


36 


38 


38 


37 


34 


34 


' 



Temperature Coldest Day of Month 
Three Hour Increment 


' 


Month 


Day 
of 
lonth 


Hour of Day 


Deg.Hrs. 




01 


OA 


07 


10 


13 


16 


19 


22 


CO 

70° 




Jan. 


2 


01 


02 


00 


00 


05 


-02 


-08 


-04 






Feb. 


14 


-03 


-05 


00 


11 


18 


20 


19 


17 






Mar. 


3 


09 


05 


01 


10 


17 


17 


17 


18 






Apr. 


13 


24 


21 


34 


47 


50 


53 


44 


44 






May 

June 

July 


8 


32 


28 


44 


56 


63 


66 


61 


54 






1 


39 


38 


48 


59 


64 


68 


65 


47 






11 


42 


39 


52 


64 


61 


61 


59 


51 






Aug. 


26 


40 


38 


47 


62 


68 


69 


54 


45 






Sept. 


17 


29 


28 


32 


48 


55 


53 


38 


31 






Oct. 


31 


21 


18 


19 


34 


42 


40 


26 


20 






Nov. 


22 


01 


01 


08 


12 


17 


18 


19 


20 






Dec. 


31 


-16 


-14 


-28 


-23 


-13 


-15 


-24 


-30 
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TABLE NO. 5 A 

MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: KALISPELL, MONTANA YEAR: AVERAGE - 1974-1978 





Temperature Warmest Day of Month 
Three Hour Increment 






4onth 


Day 
of 
Month 




Hour 


of Day 




Deg.Hrs. 
to 
78<^ 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 




.37 


36.8 


37.4 


39.8 


42.6 


38.2 


35.6 


31.8 




Feb. 




26.6 


27 


26.8 


33 


42.2 


44.6 


38.8 


36.4 




Mar. 


• 


30 


30.2 


33. G 


4G.4 


54.8 


56.8 


45.6 


40.6 




Apr. 




43.4 


43.2 


48.8 


61.2 


69.2 


71 


61 


52.2 




Hay 




42 


An, A 


CI A 
_/ J- . -It 


65.6 


74.6 


75.2 


65.4 


54.4 




June 




52.4 


50.4 


63.8 


77.2 


86.4 


87.8 


77.6 


69.2 




July 




56.2 


52.8 


67 


81 


90.6 


91.2 


80.6 


64.4 




Aug. 




58.2 


55.8 


65.6 


77.8 


88.6 


90.2 


75 


65 




Sepc. 




50.8 


48.8 


53.6 


68 


79.2 


80.6 


65.4 


56 




Oct. 




33.8 


31.6 


35 


58.8 


70.6 


69.2 


49.4 


43 




Nov. 




44 


4 i . '■' ' 


.■1 ^, " 


52.6 , 


56.2 


52.2 


47.6 


42.4 




Dec. 




33.6 


37.8 


38.2 


41.6 


43.4 


39.2 


34.2 


33.4 


■ 







Temperature Coldest Day of Month 
Three Hour Increment 




Month 


Day 
of • 
lonth 


Hour of Day 


Deg.Hrs. 
to 
70<* 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 




-2.8 


-4.8 


-6.2 


-01 


6.2 


3.6 


-3.4 


1.2 




Feb. 




6.4 


5.4 


4.6 


10.^ 18.2 


20.2 


13.2 


11.6 




Mar. 




5.4 


6.6 


4.8 


16.: 24 


25.6 


20.4 


19.6 




Apr. 


• 


24 


21.8 


27.2 


38.2 


44 


46.8 


39 


33.8 




May 

June 

July 




31.8 


29 


42 


52.2 


57.6 


59.4 


54.4 


47 






37.8 


35.8 


49 


59.8 


66.4 


68.8 


64.2 


50.4 






44.2 


39 


54.8 


66 


72.4 


73.8 


68.2 


55.8 




Aug. 




42.6 


40.4 


50 


61.8 


67.2 


70.6 


60.4 


49 




Sept. 




32 


29.2 


34.2 


48.6 


57.4 


58.2 


47 


40.4 




Oct. 


• 


22 


20 


21.2 


40 


48.8 


47.6 


34.2 


31 




Nov. 




.4 


1.8 


7.4 


15.4 


20.4 


19.8 


14.4 


14.4 




Dec. 




3.2 


2 


-5.4 


1.6 


11.4 


8.8 


2.6 


0.4 
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KALISPELL, 
TABLE NO. 5 - B LOCATION MONTANA YEAR 1974 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




\T of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


20 


29 


30 


39 


41 


52 


55 


53 


4? 


n 


32 


2Q 


?7.fi 




04 


19 


28 


28 


37 


39 


51 


52 


51 


41 


29 


31 


27 


J6.1 




07 


19 


28 


29 


40 


46 


60 


63 


58 


47 


30 


31 


27 


39.8 




10 


21 


32 


36 


47 


52 


69 


73 


69 


59 


49 


36 


31 


47.8 




13 


24 


36 


40 


51 


55 


75 


79 


74 


67 


59 


40 


34 


52.8 




16 


23 


36 


39 


52 


56 


76 


79 


74 


68 


57 


37 


32 


52.4 




19 


21 


32 


34 


46 


51 


70 


72 


65 


54 


40 


33* 


29 


45.6 




22 


21 


30 


30 


42 


45 


58 


60 


58 


46 


33 


32 


29 


40:3 




Ave 
01 - 22 


20.2 


31.7 


33.7 


44.8 


48.3 


63.4 


65.9 


63.2 


53.8 


42.8 


34.3 


29 


44.3 




Ave 
19 - OA 


20.5 


29.8 


30.5 


41 


44 


57.8 


59.8 


56.8 


46 


33.3 


32 


28.3 


40 




Ave 
07 - 16 


21.6 


33 


36 


47.5 


52.3 


70 


73.5 


68.8 


60.3 


48.8 


36 


31 


48.2 




Ave 
19 - 07 


20 


29.4 


30.2 


40.8 


44.4 


58.2 


60.4 


57 


46.2 


32.6 


31.8 


28 


39.9 


' 


Ave 
10 - 16 


22.7 


34.7 


38.3 


50 


54.3 


73.3 


77 


72.3 


64.7 


55 


37.7 


32.3 


d 





KALISPET.T., 
TABLE NO. 5 - B LOCATION MONTANA YEAR 1975 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




At of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


19 


18 


26 


33 


42 


48 


59 


53 


42 


39 


27 


27 


36.1 




OA 


18 


18 


25 


31 


40 


45 


55 


51 


41 


38 


26 


26 


34.5 




07 


17 


17 


24 


34 


47 


54 


66 


57 


47 


39 


26 


26 


37.8 




10 


20 


21 


31 


42 


55 


61 


77 


66 


60 


46 


33 


28 


45 




13 


26 


26 


.35 


46 


59 


66 


84 


71 


68 


50 


37 


31 


49.9 




16 


25 


26 


35 


47 


59 


64 


84 


71 


69 


49 


34 


29 


49.3 




19 


20 


22 


30 


41 


53 


59 


75 


64 


54 


43 


30 


28 


43.3 




22 


20 


20 


27 


36 


46 


52 


64 


57 


46 


40 


28 


27 


38. € 




Ave 
01 - 22 L8.2 


19.2 28 


38.9 


50 


56.2 


69.9 


61.5 >4. 5 43.6 


30.1 


27.3 11.5 1 




Ave 
19 -OA ,3 3 


19.5 


27 


35.3 


45.3 


51 


63.3 


56.345.8 


40 27.8 27 


38.1 1 




Ave 
07 - 16 


22 


22.5 


31.3 


42.3 


55 


61.3 


77.8 


66.3 


61 


46 


32.5 


28.5 45.5 1 




Ave 
19 - 07 


18.8 


19 


26.^4 


35 


45.6 


51.6 


63.8 


56.4 


46 


39.8 


27.4 


26.8 


38.1 




Ave 
10 - 16 


23.7 


24.3 


33.7 


45 


57.7 


63.7 


81.7 


69.3 65.7 


48.3 


34.7 


29.3 


48.1 
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KALISPELL, 
TABLE NO. 5 - B LOCATION MONTANA YEAR 1976 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




{r of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


23 


27 


27 


38 


44 


40 


55 


55 


47 


33 


29 


25 


36. c 




04 


22 


26 


25 


36 


42 


46 


52 


53 


44 


32 


28 


24 


35.8 




07 


21 


25 


26 


40 


50 


54 


61 


57 


49 


33 


28 


23 


38.9 




10 


25 


30 


32 


4P 


^8 


61 


70 


67 


62 


46 


33 


29 


46.8 




13 


31 


34 


38 


53 


64 


64 


76 


72 


71 


54 


38 


33 


52.3 




16 


-1 ^ 


_/ i 


1 


V 
04 


to:? 


77 


72 


72 


53 


36 


31 


52. S 




19 


25 


29 


32 


46 


58 


60 


71 


63 


57 


41 


3i 


27 


45 




22 


24 


28 


30 


40 


49 


52 


61 


57 


50 


36 


29 


26 


40.: 




Ave 
01 - 22 


24.1 


29 


31.6 


44.8 


53.4 


56.3 


64.6 


62.8 


56.8 


41.4 


31.3 


27.2 


43.6 




Ave 
19 - 04 


23.5 

26.8 

23 


27.5 


28.5 


40 


48.3 


49.5 


59.8 


57 


49.5 


35.5 


29.3 


25.5 


39. S 




Ave 
07 - 16 


30.8 
27 


33.5 
28 


51 
40 


59 61 

1 i 


71 


67 


63.5 


46.5 


33.8 


29 


47.7 




Ave 
19 - 07 


48.6 


50.4 


60 


57 


49.4 


35 


29 


25 


39.4 




Ave 
10 - 16 


28.7 


32.7 


36 


54.-: 


62 


63.3 


74.3 


70.3 


68.3 


51 


35.7 


31 


ilJ 



KALISPET.I., 
TABLE NO. 5 - B LOCATION MONTANA YEAR 1977 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 


ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 


01 


17 


27 


31 


36 


44 


51 


55 


55 


45 


34 


27 


20 


36.8 


04 


16 


27 


30 


34 


42 


48 


51 


53 


43 


32 


26 


19 


35. a 


07 


16 


26 


31 


40 


48 


60 


61 


60 


47 


33 


26 


19 


38. S 


10 


20 


31 


37 


52 


56 


70 


69 


68 


57 


47 


31 


21 


46. e 


13 


24 


36 


. 41 


59 


60 


74 


74 


74 


63 


54 


35 


23 


51.4 


16 


23 


37 


41 


61 


59 


75 


75 


74 


62 


53 


33 


22 


51.3 


19 


21 


30 


35 


60 


53 


69 


69 


65 


53 


42 


28 


20 


45.4 


22 


19 


29 


32 


41 


47 


57 


59 


58 


48 


37 


27 


20 


39 -.5 


Ave 
01 - 22 


19.4 


30.9 


34.7 


46.4 


50.4 


61.563.5 


63.6 


52.2 


42.0 


28.8 


19.4 


42.7 


Ave 
19 - 04 


18.3 


28.3 


32 


42.8 


46.5 


56.2 


58. E 


57.8 


47.3 


36.3 


27 


19.8 


39.2 


Ave 
07 - 16 


20.8 


32.5 


37.5 


53 


55.8 


69.8 69.8 


69 


57.3 


46.8 


31.3 


21.3 


47.1 


Ave 
19 - 07 


17.8 


27.8 


31^8 


42.4 


46.8 


57 


59 


58.2 


47.2 


35.6 


26.8 


19.6 


39.2 


Ave 
10 - 16 


22.3 


34.7 


39.7 


57.3 


58.3 


73 


72.7 


72 


60.6 


51.3 


33 


22 


49.7 
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KALISPELL, 
TABLE NO. 5 - B LOCATION MONTANA YEAR 1978 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




\t of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


20 


23 


29 


38 


43 


49 


54 


51 


46 


34 


24 


14 


35.4 




04 


19 


22 


26 


37 


41 


47 


51 


49 


45 


32 


23 


13 


33.9 




07 


19 


22 


28 


40 


47 


56 


61 


57 


48 


33 


22 


13 


37.2 




10 


21 


26 


37 


48 


53 


66 


70 


67 


58 


49 


28 


17 


45 




13 


24 


31 


42 


52 


55 


70 


76 


72 


64 


56 


32 


21 


49.6 




16 


24 


31 


43 


52 


55 


70 


75 


P 


63 


55 


30 


19 


49.1 




19 


22 


27 


37 


45 


51 


64 


68 


63 


54 


41 


2€ 


16 


42.8 




22 


21 


25 


33 


41 


45 


54 


59 


55 


49 


35 


25 


14 


38 




Ave 
01 - 22 


19.7 


25.5 


34.6 


44.0 


48.8 


59.5 


64.5 


61.6 


54.0 


42.7 


25.9 


14.2 


41.3 




Ave 
19 - 04 


20.5 


24.3 


31.8 


40.3 


45 


53.5 


58 


54.5 


48.5 


35.5 


24.5 


14.3 


37.6 




Ave 
07 - 16 


22 


27.5 


37.5 


48 


52.5 


65.5 


70.5 


67 


58.3 


48.3 


28 


17.5 


45.2 




Ave 
19 - 07 


20.2 


23.8 


31 


40.2 


45.4 


54 


58.6 


55 


48.4 


35 


24 


14 


37.5 




Ave 
10 - 16 


23 


29.3 


40.7 


50.7 


54.3 


68.7 


73.7 


70.3 


61.7 


53.3 


30 


19 


47. j 





TABLE NO. 5 


- B 






LOCATION 








YEAR 




AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




4r of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Tr 
Ave 




01 


























- 




04 






























07 






























10 






























13 






























16 






























19 






















v 








22 






























Ave 
01 - 22 






























Ave 
19 - OA 






























Ave 
07 - 16 






























Ave 
19 - 07 






* 
























Ave 
10 - 16 
















, 
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TABLE 


NO. 5 - C 


- 1 








LOCATION 


KALlfePELL, 
MONTANA 


FIVE YEARS i974-107ft 1 


AVERAGE YEARLY DAY/NIGIIT TEMPERATURE BY THE 


MONTH 


Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 


§ 


1974 


20.5 


29.8 


30.5 


41 


44 


57. e 


59.8 


56.8 


46 


33.3 


32 


28.3 


40 
38.1 


1975 


19.3 


19.5 


27 


35.3 


45.3 


51 


63.3 


56.3 


45.8 


40 


27.8 


27 


1 

U 


1976 


23.5 


27.5 


28.5 


40 


48.3 


49. S 


59.8 


57 


49.5 


35.5 


29.3 


25.539.5 


1977 


1M.3 


28.3 


32 


42. H 


4t,.- 


r . 


r P^ 5 


57.8 


47.3 


36.3 


27 


19. £39. 2 




197B 


20.5 


24.3 


31.8 


40.3 


45 


53.5 


58 


54.5 


48.5 


35.5 


24.5 


14.: 


37.6 


5-Yr. Ave 


20.4 


25.9 


JO 


39.9 


45.8 


53.6 


59.9 


56.5 


47.4 


36.1 


28.1 


23 


38.9 


so 
1 

O 

If 

Q 


1974 


21.6 


33 


36 


47.5 


52.3 


70 


73.5 


68.8 


60.3 


48.8 


36 


31 


48.2 


1975 


22 


22.5 


31.3 


42.3 


55 


61.3 


77.8 


66.3 


61 


46 


32.5 


28.5 


45.5 


1976 


26.8 


30.8 


33.5 


51 


59 


61 


71 


67 


§?i5 


46,5 


?3.8 


29 


47,7 


1977 


20.8 


32.5 


37.5 


53 


55.8 


69.8 


69.8 


69 


57.3- 


46.8 


31.3 


21.3 


47.1 


197^ i 

i 


'2 


27.5 
29.3 


37.5 
35.2 


48 
48.4 


52.5 
54.9 


65.5 
65.5 


70.5 


67 


58.3 


48.3 


28 


17.5 


45.2 


5-Yr. Ave 


22.6 


72.5 


67.6 


60.1 


47.3 


32.3 


25.5 


46.7 


Oay/Nlghc 
Dlf. 


2.2 


3.4 


5.2 


8.5 


9.1 


11.9 


12.6 


11.1 


12.7 


p.2 


4.2 


2.5 


7.8 





TABLE 


NO. 5 


- C 


- 2 










LOCATION 


KALI SPELL, 
MONTANA 


FIVE YEARS 1974-1978 


AVERAGE YEARLY DAY /NIGHT TEMPERATURE BY THE MONTH 


Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 


^ 
C 

» 

X 

c 


1974 


20 


29.4 


30.2 


40.8 


44.4 


58.260.4 


57 


46.2 


32.6 


31. e 28 


J9.9 


1975 


18.8 


19 


26.4 


35 


45.6 


51. € 


63.8 


56.4 


46 


39.8 


27.426.8 


38.1 


1976 


23 


27 


28 


40 


48.6 


50.4 60 


57 


49.4 


35 


29 


25 


39.4 


1977 


17.8 


27.8 


31.8 


42.4 


46.8 57 


59 


58.2 


47.2 


35.626.8 


19.6 


39.2 


1978 


20.2 


23.8 


31 


40.2 


45.4 


54 


58.6 


55 


48.4 


35 


24 


14 


37.5 


5-Yr. Ave 


20 


25.4 


29.5 


39.7 


46.2 


54.2 


60.4 


56.7 


47.435.6 


27.8 


22.7 


38.8 


1 

c 


1974 


22.7 


34.7 


38.3 


50 


54.3 


73.3 


77 


72.364.7 


55 


37.7 


32.3 


51 


1975 


23.7 


24.3 


33.7 


45 


57.7 


63.7 


81.7 


69.365.7 


48.3 


34.7 


29.3 


48.1 


1976 


28.7 


32.7 


36 


54.7 


62 


63.3 


74.370.3 


68.3 


51 


35.7 


31 


50.7 


1977 


22.3 


34.7 


39.7 


57.3 


58.3 


73 72.7 


72 


60.6 


51.3 


33 


22 


49.7 




1978 


23 


29.3 


40.7 


50.7 


54.3 


68.773.7 


70.3 


61.7 


53.3 


30 


19 


47.9 


5-Yr. Ave 


24.1 


31.1 


37.7 


51.5 


57.3 


68.475.9 


70.8 


64.2 


51.8 


34.2 


26.7 


49.5 


Day/Night 
Dlf. 


4.1 


5.7 


8.2 


11.8 


11.1 


14.2. 


L5.5 


14.1 


16.8 


16.2 


6.4 


4 


10. TJ 
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TABLE NO. 5 - C - 3 

AVERAGE MONTHLY TEMPERATURE FOR 


FIVE YEARS 


LOCATION KALISPELL, MONTANA 

J 

• 

BY THE MONTH PROPORTION FACTORS 


FIVE 
FOR DEGREE HOURS 


YEARS 


1974-1978 






Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sept 


Oct 


Nov 


Dec 


AvifSge 


PF 
dh 


1974 


20.2 


31.7 


33.7 


44.8 


48.3 


63.4 


65.9 


63.2 


53.8 


42.8 


34.3 


29 


44.3 


1.04 


1975 


18.2 


19.2 


28 


38.9 


50 


56.2 


69.9 


61.5 


54.5 


43.6 


30.1 


27.3 


41.5 


.97 


1976 


24.1 


29 


31.6 


44.8 


53.4 


56.3 


64.6 


62.8 


56.8 


41.4 


31.3 


27.2 


43.6 


1.02 


1977 


19.4 


30.9 


34.7 


46.4 


50.4 


61.5 


63.5 


63.6 


52.2 


42 


28.8 


19.4 


42.7 


1.00 


1978 


19.7 


25.5 


34.6 


44 


48.8 


59.5 


64.5 


hi. 6 


54 


42.7 


25.9 


14.2 


41.3 


.97 


5-Yr. 


20.3 


27.3 


32.5 


45.4 


50.2 


59.4 


65.7 


62.5 


54.3 


42.5 


30.1 


23.4 


42.7 


1.00 
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MONTHLY WET BULB TEMPERATURE 
LOCATION KALISPELL. MONTANA MONTH Julv. 1974 INTERIOR DESIGN CONDITIONS 78 °db 65 **wb 


■ 


wb 

T 




Day of Month and Hours of Wet Bulb Tenperature Occurrence Above Design Conditions 


'otal 
, u>ur8 
>ccur fc 
■onth 


wb 

T 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


lA 


15 


16 


17 


18 19 


20 


1 1 

21 i 22 1 23 


1 
24 i2S 


' : 1 

26 |27 1 28 29 i 30 


31 




bU 
61 
62 

63 
64 
65 
66 
67 
68 








































i 










1 










60 

61 
62 
63 














































1 












1 






















































1 










\ 1 
1 






















































1 














































, 




' 












• 


























64 


» 




























3 








6 
























3 




12 


65 
66" 








































6 


























6 




































" ! 


6 



























6 
3 


6b 




























3 






i 




















69 

70 

71 

72- 

73" 


































1 


























69 
"70 
-71' 

72 
73 
7A 
75 

'76 
77' 
78 
79 

*80' 
81 
82 

~8T 
84 
85 

"8^ 
87 

~88 

"89 
90 
91 
97 
93 










































































































































































• 


































































































>5 
76 








i 
































- 






















■ 




1 


,_ 

! 
























































































i 






























77 
78 
























































• 












































































79 


































— 










■ 1 




1 












80 
HI 
82 

83 

8A 

85 ' 

86 

87 

88 

89 

90 

91 

92 

93 











































— 





















































1 








































































































































— — 
































































































































— 







, 




_ 


















































1 ' 
; ! 
































































































































































































.. 









































































































• 












~^^^' 


















































































1 




' 




1 












1 




















• 


Tota 


1 Ho 


jrs ( 


3f OC 


rcurr 


ence 


and 


Wei 


ght 


Aver. 


age V 


^et 1 


3ulb 


Temperature for Month _ -^25 


27 


66 





TABLE NO. 5 - D - 2 WET BULB TEMPERATURE 

Table No. 5 - D - 2 Is a summary of the wet bulb tempera- 
tures compiled from the climatologlcal data on the monthly 
Tables No. 5 - D - 1. The hours of occurrence and the 
weighted average wet bulb by the month for five consecutive 
years is suimnerized on Table No. 5-0-2. At the 
bottom of the Table the total num)3er of hours of occurrence 
for the year is listed and the weighted average wet bulb 
calculated. On the right side of the table the five year 
average hours of occurrence is listed and the weight average 
wet bulb calculated. At the bottom of the right column 
the five year weighted average wet bulb temperature is 
given. 
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TABLE NO. 5 - D - 2 WET BULB TEMPERATURE 

FIVE YEAR WEIGHTED AVERAGE BY THE MONT! 

LOCATION KALISPELL, MONTANA YEAR 1974-1978 


1 
i 

J 

t 
( 
i 

1 

j 

1 

4 




Yr. 


1974 


1975 


1 1 
1976 i 1977 ; 1978 


n^^rU^ 




Mor 


Hrs 
I of 
occ. 


Wt. 
Ave 

wb 

T 


Hrs 

of 

occ. 


Wt. 

Aye 

wb 

T 


Hrs 
of 
occ. 


1 Uc. Wt. 
I Ave ""^^ Ave 
; wb , °^ wb 

j n. . occ. tp 


Wt. 

"^^ I Ave 

o^ wb 
occ. ^ 


1 wc. 

^^ wb 
occ. j T 




Jan 














1 


1 


j 




1 

1 
» 






Feb 






























Mar 
















1 














Apr 






























May 






























Ju 

Jul 

Aug 


33 


66.6 






6 


65.5 


6 


66 






1 
9 '66.4 






27 


66 


135 


67.: 


15 


65 


6 


65.5 1 


6 


65.5 


37.8 66.8 






9 


66 


3 


66 


12 


65 , 


; i 

1 > i 


4.8 65.5; 






Sep 


















6 


65 


1.2 65 




Oct 


* 


























Nq\ 


• 
























u 


Dec 
























1 


f Tota] 


69 


66.3 


138 


67.3 


33 


65.1 


12 


65.8 


12 


65.3 


44 


66.6 5 


I 


1 


YEARLY & FIVE YEAR WEIGHTED AVERAGE WET BULB TEMPERATURE !« 



TABLE NO. 6 - PERCENT SUNSHINE 



From the Cllmatologlcal Data for each month, as published by the 
National Cllmatologlcal Center, the dally and average dally sunshine 
for the month can be obtained. This data has been complied In 
Table No. 6 for the 5-year period 1974' - 1978, and the 5-year 
monthly average calculated. 

This Information can be used when calculating the effect of solar 
gain over a span of time. 

The average percent of sunshine for the six month air conditioning 
season in Toledo, Ohio Is 55.5% based upon the five-year average of 
mid April to mid October. 



TABLE NO. 6 Location _ 
PERCENT OF SUNSHINE - MONTHLY AVERAGE 


KALISPELL, 
MONTANA 


MONTH 


YEAR 


FIVE 
YEAR 
AVERAGE 


197A 


1975 


1976 


1977 


1978 


Jan. 


8.8 


8.7 


8.6 


8.5 


9.1 


8.74 


Feb. 


8.7 


7.9 


8.1 


8.6 


9.1 


8.48 


Mar. 


8.1 


7.9 


7.9 


8.9 


7.8 


8.12 


Apr. 


8.5 


7.8 


7.4 


5.6 


8.4 


7.54 


Mav 


8.1 


7.1 


6.1 


8.3 


8.4 


7.6 


Jnn ^ 


4.7 


7.6 


7.5 


5.9 


5.5 


6.24 


T..1 


4.9 


3.6 


5.4 


6.6 


4.5 


5 


Aug. 


6.1 


6.3 


6.5 


5.1 


6.2 


6.04 


Sept. 


4.5 


• 2.7 


3.7 


7.0 


7.4 


5.06 


Oct. 


5.3 


8.5 


6.3 


6.5 


5.5 


6.42 


Nov. 


9.0 


7.8 


8.2 


8.4 


8.2 


8.32 


Dec, 


9.1 


8.7 


8.5 


9.0 


8.8 


8.82 


Yearly 


7.15 


7.05 


7.02 


7.37 


7.41 


7.2 
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TABLE "10. 7 - SOLAR ENERGY AVAILABLE 



KALISPELL, MONTANA 


48°N.L. 
P= 1.1 - Summer 






Double Glazed Collector 






1.0 - Winter 




Month 


! • ■ 

-'•T LAT+10 
BTII/FT^ 


# of Coll Hrs. 


Av. Daytime 
Ambient of 


% Clear 


Rx Days m Mo 
BTU/MO/FT2 




i Jan 
Feb 
riar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 

IJQV 

Dec 


221 

248 
254 
263 
243 
234 
238 

253 
266 
236 
234 
217 


6 
7 
7 

7 
7 
7 
7 

7 
7 
7 
5 
5 


23.1 
29.6 
35.6 
47.8 
57.3 
63.5 
72.6 

70.8 
60.7 
48.5 
34.7 
27.3 


19 
25 
29 
33 
45 
53 
81 

71 
60 
42 
23 
16 


7,810 
12,152 
15,984 
18,226 
23,729 
26,044 
41,833 

38,980 

33,516 

21,509 

8,073 

5,382 
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?ABLt: NO. 7a- SOLAR ENKRGY AVAILABLE 



i ICALISPELL, MONTANA 


48*^ N.L. 

P= 1.1 - Summer 






Double Glazed Collector 




! 

1 


1.0 - Winter 




! 

Month 


^T LAT4-10 
BTU/FT^ 


tt of Coll Hrs. 


Av . Daytime 
Ambient of 


% Clear 


Rx Days in Mo 
BTU/MO/FT2 




Jan 
Feb 

Mar 

Apr 

Jun 
Jul 
Aug 

Sep 
Oct 

1 ViQV 

Dec 


210 
235 
241 
249 
230 
222 
226 

240 
252 
224 

222 
206 


6 

7 
7 

7 
7 
7 
7 

7 

7 
7 
5 
5 


23.1 
29.6 
35.6 
47.8 
57.3 
63.5 
72.6 

70.8 
60.7 
48.5 
34.7 
27.3 


19 
25 
29 
33 
45 
53 
81 

71 
60 
42 
23 
16 


7,421 
11,515 
15,166 
17,256 
22,460 
24,709 
39,724 

36,977 

31,752 

20,415 

7,659 

5,109 


1 
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TABLE NO. 8 - SOLAR ENERGY AVAILABLE 



KALISPELL, MONTANA 


48° N.L. 
P= 1.1 - Summer 
1.0 - Winter 








Concentrating 
Collector 




Month 


Idn 

Av. Val. Direct Norm. 


# Of Coll Hrs. 


Av. 

Daytime Amb. 


% 
Clear 


R 
BTU/Day 


RX Days Mo 


Jan 


238 


5 


23.1 


19 


226 


7,009 


Feb 


270 


7 


29.6 


25 


473 


13,230 


Mar 


275 


9 


35.6 


29 


718 


22,250 


Apr 


280 


11 


47.8 


33 


1016 


30,492 


May 


268 


11 


57.3 


45 


1327 


41,125 


Jun 


259 


11 


63.5 


53 


1510 


45,299 


Jul 


259 


11 


72.6 


81 


2308 


71,538 


Aug 


271 


10 


70.8 


71 


1924 


59,647 


Sep 


282 


9 


60.7 


60 


1523 


45,684 


Oct 


254 


7 


48.5 


42 


747 


23,150 


Nov 


233 


5 


34.7 


23 


268 


8,039 • 


Dec 


214 


5 


27.3 


16 


171 


5,307 










AV MO 


31,064 
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MILES CITY WEATHER DATA 



Extrapolated from data published by 
National Oceanic and Atmospheric Administrative 
Environment Data Service on local climatological 
data recorded Miles recording station. 
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TABLE NO. 1 





LOCATION MILES CITY, 


MONTANA 






, YEAR _ 


L976 


MONTH _ 


February 


r 


^TEMPERATURE RECORD 


, 




D 

• A 
Y 


Houri P«r Dmy of Gi .^en Tempermture - 5^ Increment | 




-7Ji 


-2Ji 


2h 


7H 


2\ 


\1\ 


224 


27*! 


32li 


37-. 


klh 47J5 


52I5 574 


624 


67*^724 


774 


824 


874 


924 


971J 02ii 


07i: 




1 
















. 


3 


1 
1! 1 6 






























2 


















9 


9 ; 6 




























3 








6 


3 


3 


6 


3 




3 1 






























4 






12 


12 










































5 






12 


12 










































6 




9 






3 


3 


3 


6 




! 






























7 














6 


6 


3 


e ! 3 































8 
















6 


3 


3 




12 


























9 


















3 


12 


9 






























10 


















12 


9 
































11 


















9 


3 


9 


3 




























12 
















3 


6 


3 


12 






























13 
















6 


3 


9 


3 


3 






















. 






lA 
















6 


3 


6 


6 


3 




















t 






15 
















7i 


9 


6 


3 


3 




























U 
















6 


3 


6 


6 


3 






















1 




17 


















6 


12 


6 






























18 


















3 


12 


6 


3 




























19 
















? 


6 


6 


3 






























20 












6 


3 


3 


6 


6 
































21 














9 




6 


3 




6 




























































1 














1 






MILES CITY, MONTANA 



DEGREE HOUR TABLE NO. IB 
5«Year Average 1974 - 1978 



T 

E 
D M 

R 
E 






Temperature 
Range Degrees 

Mean 
Temperature 
Degrees 



Hours 

of 
Occur- 
rence 



No. of Hours 

below 
Temperature 



No. of Degree 
Hours of Heating 
Below Temperature 



^o. of Hours 

Above 
Temperature 



No. of Degree 
Hours of Cooling 
Above Temperature 



-18 



-17 



-16 



16 and belov 
- 20 



37.8 



7.56 
15.12 
22.68 
30.24 
37.8 



3.8 



15.1 



34.0 



60.5 



8760.00 
8752.44 
8744.88 
8737.32 
8729.76 



581,278.0 



572,536.9 



563,795.8 



555,054.7 



546,313.6 



-15 



Jlii. 



-13 



-12 



-11 



-15 thru -11 
-124 



64.8 



50.76 
63.72 
76.68 
89.64 
102.60 



94.5 



164.7 



234.9 



305.1 



375.3 



8722.20 
8709.24 
8696.28 
8683.32 
8670.36 



537,572.5 



528,882.7 



520,192.9 



511,503.1" 
502,813.3 



-10 



- 9 



.^_a. 



.^=_L 



^L-L 



-10 thru -6 



87 



120 
137.4 

154.8 

172.2 

189.6 



445.5 



591.6 



737.7 



883.8 



1,029.9 



8657.40 
8640.00 
8622.60 
8605.20 
8587.80 



494,123.5 



485,509.6 



476,895.7 



468,281.8 



too f ^ox . o 

459,667.9 



j:l_5- 



^Jl 



.ziJL 



^-1. 



- 1 



- 5 thru -1 
-24 



135 



216.6 
243.6 
270.6 
297.6 
324.6 



1 i 116 I Q 



1,433.1 



1,690.2 



1,947.3 



2,204.4 



8570.4 

8543.40 

8516.40 

8489.40 

8462.40 



451,054.0 



442,551.1 



434,048.2 



425,545.3 



417,042.4 



thru 4 



160.2 



356.64 
388.68 
420.72 
452.76 
484.80 



<6 I tIwX» &i 



2.86^.2 



3r270t9 



3,675.6 



4,080.3 



8435.40 
8403.36 
8371.32 
8339.28 
8307.24 



498,539, 5 



4QQ,194t2 



391,828,9 



383,473.6 



375,118.3 



5 thru 9 



224.4 



529.68 
574.56 
619,44 
664.32 
709.20 



4,485.0 



5.082.0 



5,679.0 



6,276.0 



6,873.0 



8275.20 
8230.32 
8185.44 
8140.56 
8095.68 



366,763.0 



358,600.0 



350,437.0 



342,274.0 
334,111.0 



10 



11 



12 



XL 



14 



10 thru 14 
12ii 



274.8 



764.16 
819.12 
874.08 
929.04 
984.00 



7,420.0 



8,316.6 



9,163.2 



10,010.2 



10,856.4 



8050.80 
7995.84 
7940.88 
7885.92 
7830.96 



325j_948.0 



318,034.6 



310,121.2 



302,707.8 



294,794.4 



11 



It. 



11. 



ISl 



19 



15 thru 19 
17ii 



286.2 



1041.24 
1098.48 
1155.72 
1212.96 
1270.2 



11,703.0 



12,830.1 



13,957.2 



15,084.3 



16,211.4 



7776.00 
7718.76 
7661.52 
7604.28 
7547.04 



286,881.0 



279,248.1 



271,615.2 



263,982.3 



356,349.4 



20 



21 



22 



23 



24 



26 



27 



28 



29 



30 
IT 



32" 



33 
37 



20 thru 24 
22Ji 



376.2 



25 thru 29 
27Ji 



30 thru 34 
32li 



523.2 



644.4 



1345.44 
1420.68 
1495.92 
1571.16 
1646.40 



1751.04 
1855.68 
1960.32 
2064.96 
2169.60 



2298.48 
2427.36 
2556.24 
2685.12 
2814.00 



17,338.5 



18,796.8 



20,255.1 



21,713.4 



23,171.7 



7489.80 
7414.56 
7339.32 
7264.08 
7188.84 



248,716.5 



241,414.8 



234,113.1 



226,811.4 



2197509.7 



24, 630. Q - 



26i539tQ 



2Bi446.P^. 



30,354,0 



32|?62.9 



34,170»9 



36,661.8 



?9>lS3i§ 



41,645.4 



44,137.2 



7113.60 
7008.96 
6904.32 
6799.68 
6695.04 



6590.40 
6461.52 
6332.64 
6203.76 
6074.88 



212,208.0 



205,356.0 



198,504.0 



191,652.0 



184,800.0 



177,948.0 



;71,67?,9 



165,411.6 



159,143.4 



152,875.2 



ir 



36 

37- 
"38 



35 thru 39 
37Ji 



661.2 



39 



2946.24 
307B.48 
3210.72 
3342.96 
3475«20 



46,629.0 



49,773.6 

Si,9ii.i 



56^0 62.8 



59,207.4 



5946.00 
5813.76 
50B1.52 
5549.28 
S417.04 



146 J 607.0 



140,991.6 
13S, 31^.2 



129,760.8 



124,145.4 



MILES CITY, MONTANA 



DEGREE HOUR TABLE NO. IB 
5-Year .. eraee 1974 - 1978 



D 



M 



P. 



ACT 

"zrr 



42 



43 



44 



45 



Teruperatu'e 
Range Degriies 

Mean 
Temperatu e 
Degree; 



46 



47 



48 



49 



40 thru 4 



45 thru .9 



Hours 

of 
Occur- 
rence 



638.4 



No. of Houri 

Below 
Temperature 



3602.8 J 
3730.56 
3858.24 
3985.92 

4113.60 



656.4 



4244.88 
4376.16 
4507.44 
4638.72 
4770.00 



No. of Degree 
Hours of Heating 
Below Temperature 



52,352.0 



66,146.4 



69.940.7 



73,735.2 



77,529.6 



31,324.0 



35,.765.8 



90,207.6 



94,649.4 



99,091.2 



No. of Hours 

Above 
Temperature 



5284.8 

5157.12 

5029.44 

4901.76 

4774.08 



4646.40 
4515.12 
4383.84 
4252.56 
4121.28 



No. of Degree 
Hours of Cooling 
Above Temperature 



118,530.0 



113,564.4 



108,598.8 



103,633.2 



98,667.6 



93,702.0 



89,383.8 



85,065.6 



80,747.4 



76,429.2 



3ir 

3r 



52 



11 



54 



50 thru 54 
52H 



660.6 



4902.12 
5034.24 
5166.36 
5298.48 
5430.60 



103,533.0 



108,633.3 



113,733.6 



118,833.9 



123,934.2 



3990.00 
3857.88 
3725.76 
3593.64 
3461.52 



72,111.0 



68,451.3 



64,791.6 



61,131.9 



57,472.2 



55 



56 



57 



58 



59 



55 thru 59 
574 



640.8 



5558.76 
5686.92 
5815.08 
5943.24 
6071.40 



129,034.5 



134,785.5 



140,536.5 



146,287.5 



152,038.5 



3329.4 

3201.24 

3073.08 

2944.92 

2816.76 



53,812.5 



50,803.5 



47,794.5 



44,785.5 
41,776.5 



60 



61 



62 



63 



64 



60 thru 64 
62I5 



603.6 



6192.12 
6312.84 
6433.56 
6554.28 
6675.00 



157,789.5 



164,162.7 



170,535.9 



176,909.1 



183,282.3 



2688.60 
2567.88 
2447.16 
2326.44 
2205.72 



35,758.5 



33,371.7 



30,984.9 



28,598.1 



26,211.3 



65 



66 



67 



68 



69 



65 thru 69 
67Ji 



582.6 



6791.52 
6908.04 
7024.56 
7141.08 
7257.60 



3.89,655,5 



^96.621.8 



203.588.1 



23.0,554,4 



217,520.7 



2085.00 
1968.48 
1851.96 
1735.44 
1618.92 



23,824.5 



22,030.8 



20,237.1 



18,443.4 



16,649.7 



10. 



7356.00 



224_^487.0 



•511 QQO <; 



1502.40 



•y Ar\ A r\r\ 



14,856.0 



1 ^.RQQ fi 



MONTHLY 
WARMEST AND COLDEST 
LOCATION: MILES CITY, MONTANA 



TABLE NO. 5 
EXTREME TEMPERATURE 

DAY OF MONTH 

YEAR: 1974 





Temperature Warmest Day of Month 
Three Hour Increment 




4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 




01 04 


07 


10 


13 


16 


19 


22 




Jan. 


15 


43 


41 


40 


48 


48 


50 


44 


41 






Feb. 


26 


30 


30 


36 


49 


56 


52 


44 


42 






Mar. 


17 


41 


39 


46 


65 


67 


59 


48 


34 






Apr. 


25 


58 


52 


63 


78 


85 


84 


73 


65 






May 


26 


54 


53 


64 


76 


80 


81 


66 


61 






June 


25 


71 


69 


79 


92 


97 


96 


88 


81 






July 


15 


75 


72 


82 


94 


98 


96 


91 


84 






Aug. 


6 


69 


67 


74 


89 


94 


95 


84 


74 






Sept. 


9 


61 


58 


61 


76 


85 


86 


77 


71 






Oct. 


2 


46 


44 


48 


68 


84 


88 


76 


62 






Nov. 


7 


35 


33 


34 


47 


59 


55 


51 


50 






Dec. 


9 


29 


29 


30 


45 


51 


39 


33 


33 





Tenperature Coldest Day of Month 
Three Hour Increment 


^ 


Month 


Day 
of 
■lonth 


Hour of Day 


Deg.Hrs. 




01 


04 


07 


10 


13 


16 


19 


22 


1^ 




Jan. 


11 


-22 


-24 


-23 


-13 


-05 


-03 


-08 


-11 






Feb. 


3 


10 


04 


03 


20 


30 


21 


26 


31 






Mar. 


23 


02 


-03 


00 


09 


15 


17 


11 


07 






Apr. 


3 


29 


28 


29 


34 


39 


42 


34 


29 






May 

June 

July 


13 


49 


38 


41 


37 


34 


35 


34 


35 


•■ 




1 


40 


36 


50 


61 


68 


69 


63 


56 






2 


61 


60 


65 


66 


63 


57 


56 


57 






Aug. 


31 


46 


43 


52 


62 


62 


63 


58 


56 






Sept. 


13 


32 


33 


38 


53 


64 


66 


55 


51 






Oct. 


6 


27 


24 


29 


43 


50 


53 


45 


40 






Nov. 


29 


08 


07 


06 


21 


25 


22 


17 


13 






Deci 


24 


10 


05 


01 


07 


15 


14 


10 


10 . 
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MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: Miles City, Montana YEAR: 1^75 







Temperature Warmest Day of Mont 
Three Hour Increment 


h 




^onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


23 


. 31 


32 


33 


38 


49 


43 


40 


41 




Feb. 


23 


29 


27 


27 


41 


47 


42 


35 


35 




Mar. 


■ 18 


30 


32 


40 


54 


57 


55 


47 


46 




Apr. 


22 


49 


40 


48 


60 


65 


68 


55 


51 




May 


: ^_ 


., 


- > u. 


' w 


85 


85 


75 


68 




June 


25 


73 


70 


79 


86 


93 


85 


71 


62 




July 


28 


78 


74 


82 


96 


104 


103 


90 


84 




Aug. 


6 


75 


67 


76 


87 


94 


96 


88 


80 




Sept. 


15 


55 


49 


57 


75 


88 


85 


74 


65 




Oct. 


3 


49 


45 


49 


70 


86 


83 


72 


64 




Nov. 


A i 

9 


37 


1 1 
40 4/ 60 : 


„3 


67 


54 


51 




Dec. 


34 


35 


40 


45 


45 


42 


40 





Teroperacure Coldest Day of Month 
Three Hour Increment 




Month 


Day 
of • 
fonth 


Hour of Day 


Deg.Hrs. 
to 
70° 




01 


04 


07 


10 


13 


16 


19 


22 




Jan. 


11 


-13 


-15 


-13 


-06 


-03 


-05 


-05 


-05 






Feb. 


5 


-14 


-11 


-09 


-06 


1 -01 


-03 


-08 


-07 






Mar. 


29 


03 


01 


07 


21 


24 


23 


15 


14 






Apr. 


1 


13 


13 


13 


18 


23 


22 


17 


15 






May 

June 

July 


2 


40 


34 


37 


45 


53 


58 


51 


46 






1 


44 


44 


54 


64 


67 


68 


60 


53 






11 


59 


53 


68 


75 


79 


79 


73 


63 






Aug. 


25 


50 


49 


57 


67 


70 


68 


57 


52 






Sept. 


20 


33 


31 


40 


50 


57 


58 


46 


38 






Oct, 


27 


31 


27 


29 


32 


31 


30 


29 


27 






Nov. 


30 


-06 


-08 


-11 


-05 


02 


05 


07 


07 






Dec. 


17 


-13 


-16 


-14 


-10 


-05 


-06 








i 
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MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: MILES CITY, MONTANA YEAR: 1976 





Temperature Warmest Day of Month 
Three Hour Increment 




Honth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs 
to 
78° 




01 


04 


07 


10 


13 


16 


19 


22 




Jan. 


22 


30 


28 


27 


36 


43 


41 


40 


37 






Feb. 


25 


33 


31 


33 


45 


58 


55 


44 


36 






Mar. 


31 


36 


32 


40 


59 


68 


68 


56 


51 






Apr. 


12 


51 


47 


53 


66 


76 


79 


70 


66 






May 


28 


59 


58 


69 


82 


85 


84 


68 


61 






June 


2 


66 


62 


73 


85 


92 


92 


69 


64 






July 


24 


77 


70 


80 


92 


103 


105 


92 


82 






Aug. 


22 


72 


70 


77 


91 


98 


98 


89 


84 






Sept. 


5 


67 


57 


67 


87 


94 


97 


82 


75 






Occ. 


10 


49 


48 


48 


67 


81 


74 


65 


66 






Nov. 


17 


43 


40 


39 


60 


65 


60 


57 


56 






Dec. 


26 


35 


34 


39 


49 


53 


46 


45 


47 





Temperature Coldest Day of Month 
Three Hour Increment 




Month 


Day 
of 
lonth 


Hour of Day 


DM-Hrs. 




01 


04 


07 


10 


13 


16 19 


22 


to 
70* 




Jan. 


8 


-23 


-25 


-21 


-14 


-07 


-04 


-01 


05 






Feb. 


b 


-01 


-02 


-02 


14 


1 26 


26 


22 


17 






Mar. 


3 


-12 


-13 


-12 


01 


06 


11 


02 


00 






Apr. 


3 


26 


27 


21 


35 


43 


46 


42 


40 






May 

June 

July 


2 


31 


26 


36 


45 


51 


52 46 


41 






26 


48 


47 


53 


63 


66 


69 


61 


55 






15 


55 


51 


62 


69 


74 


77 


69 


63 






Aug. 


28 


54 


47 


59 


75 


84 


86 


74 


66 






Sepc. 


27 


34 


30 


37 


53 


61 


62 


52 


46 






Oct. 


19 


19 


16 


19 


29 


37 


39 


38 


32 






Nov. 


28 


-08 


-13 


-07 


04 


12 


13 


11 


10 






Dec. 


30 


-02 


-08 


-10 


01 


06 


07 


15 


17 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCATION: MILES CITY, MONTANA YEAR; 1977 





1 


Temperature Warmest Day of 
Three Hour Increment 


Mont 


h 






ionth 


Day 
of 
Monch 


Hour of Day 


Deg.Hrs. 
to 
78^ 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


22 


22 


28 


20 


28 


35 


32 


24 


21 




Feb. 


21 


37 


35 


37 


45 


58 


54 


44 


39 




Mar. 


• 23 


36 


34 


40 


55 


69 


69 


57 


52 




Apr. 


26 


50 


46 


56 


74 


Q2 


83 


76 


69 




Hay 


13 


66 


63 


/ 1 


8 3 


8 7 


85 


77 


71 




June 


25 


73 


70 


81 


93 


97 


93 


85 


77 




July 


16 


70 


60 


79 


93 


101 


100 


97 


85 




Aug. 


24 


64 


65 


71 


86 


98 


94 


85 


78 




Sept. 


4 


58 


56 


61 


77 


86 


87 


73 


72 




Oct. 


16 


45 


41 


45 


70 


79 


66 


53 


42 




Nov. 


2 


40 


50 


S3 


41 


55 


50 


40 


35 




Dec. 


14 


33 


39 


38 


40 


38 


37 


36 





Temperature Coldest Day of Month 
Three Hour Increment 


Month 


Day 
of - 
lonth 


Hour of Day 


Deg.Hrs. 
to 
70° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


8 


-15 


-16 


-25 


-16 


-09 


-12 


-15 


-18 




Feb. 


1 


03 


05 


03 


10 


22 


29 


25 


20 




Mar. 


20 


21 


15 


18 


28 


35 


37 


31 


29 




Apr. 


3 


23 


16 


21 


26 


34 


33 


36 


40 




May 

June 

July 


5 


45 


46 


54 


59 


61 


62 


56 


52 




13 


52 


52 


55 


62 


70 


75 


71 


67 




14 


54 


49 


64 


73 


81 


83 


76 


72 




Aug. 


30 


61 


57 


59 


65 


69 


62 


49 


49 




Sept. 


26 


44 


39 


47 


58 


63 


63 


52 


45 




Oct. 


10 


33 


30 


31 


33 


35 


39 


29 


26 




Nov. 


21 


-12 


-15 


-15 


-05 


-01 


-04 


00 


02 




Dec. 


8 


-13 


-17 


-20 


-16 


-16 


.^2^ 


.^26_ 
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MONTHLY EXTREME TEMPERATURE 

W.A RMEST AND COLDEST DAY OF MONTH 

LOCATION: MILES CITY, MONTANA YEAR: 1978 





Temperature Warmest Day of Month 
Three Hour Increment 




ionth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs. 

CO 

78° 




01 


OA 


07 


10 


13 


16 


19 


22 




Jan. 


24 


. 13 


12 


19 


25 


27 


28 


19 


-01 






Feb. 


21 


21 


20 


24 


29 


37 


38 


38 


36 






Mar. 


■ 30 


50 


44 


47 


67 


79 


77 


65 


58 






Apr. 


26 


48 


45 


51 


60 


74 


71 


66 


63 






May 


15 


60 


56 


67 


82 


91 


91 


79 


72 






June 


30 


65 


64 


69 


84 


90 


85 


80 


70 






July 


24 


69 


66 


76 


93 


98 


98 


85 


80 






Aug. 


12 


70 


64 


74 


88 


95 


96 


88 


87 






Sept. 


4 


72 


68 


72 


86 


96 


98 


85 


83 






Oct. 


10 


49 


46 


47 


70 


76 


72 


59 


55 






Nov. 


2 


42 


38 


36 


56 


70 


59 


54 


48 






Dec. 


14 


15 


24 


32 


36 


39 


35 


34 


27 







Temperature Coldest Day of Month 
Three Hour Increment 






Month 


Day 
of 
fonth 


Hour of Day 


Deg.Hrs. 






01 


04 


07 


10 


13 


16 


19 


22 


to 
70° 






Jan. 


30 


-04 


-06 


-15 


-01 


01 


-04 


-14 


-19 








Feb. 


15 


-15 


-17 


-12 


-03 


1 02 


00 


-04 


-05 








Mar. 


3 


-14 


-12 


-14 


00 


02 


02 


-07 


-10 








Apr. 


13 


30 


29 


35 


44 


47 


50 


45 


42 








May 

June 

July 


9 


39 


37 


51 


66 


70 


74 


62 


55 








1 


42 


43 


47 


51 


55 


57 


53 


48 








21 


53 


53 


60 


69 


75 


65 


64 


56 








Aug. 


3 


48 


44 


55 


64 


70 


73 


68 


60 








Sept. 


18 


49 


47 


47 


47 


50 


52 


33 


35 








Oct. 


31 


29 


27 


28 


43 


54 


53 


44 


36 








Nov. 


21 


-16 


-14 


-10 


-06 


-03 


-03 


-04 


-04 








Decw 


30 


-23 


-23 


-22 


-20 


-16 


-18 


-22 


-22 
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TABLE NO. 5A 

MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: MILES CITY, MONTANA YEAR: AVERAGE - 1974-1978 



Temperature Warmeac Day of Monch 
Three Hour Increment 


:^onth 


Day 
of 
Monch 


Hour of Day 


Deg.Hrs. 

CO 

78° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 




■27.8 


28.2 


27.8 


35 


40.4 


38.8 


33.4 


27.8 


• 


Feb. 




30 


28.6 


31.4 


41.8 


51.2 


48.2 


41 


37.6 




Mar. 




22.2 


36.2 


42.6 


60 


68 


65.6 


54.6 


48.2 




Apr. 1 


51.2 


46 


54.2 


67.6 


76.6 


77 


68 


62.8 




May 




J'J.^ 


Jo. O 


O / 


BG.2 


85.6 


85.2 


73 


66.6 




June 




69.2 


67 


76.2 


88 


93.8 


90.2 


78.6 


70.8 




July 




73.8 


68.4 


79.8 


93.6 


LOO. 8 


100.4 


91 


63 




Aug. 




70 


66.6 


74.4 


88.2 


95.8 


95.8 


86.8 


80.6 




Sept. 




62.6 


57.6 


63.6 


80.2 


89.8 


90.6 


78.2 


73.2 




Oct. 




47.6 


44.8 


47.4 


69 


81.2 


76.6 


65 


57.8 




Nov. 




40 


-« V/ . b 


iO>h 


56.6 


63.4 


58.2 


51.2 


49 




Dec. 




29.8 


32 


34.8 


42.2 


54.8 


41 


38.2 


36.6 





Temperature Coldest Day of Monch 
Three Hour Incremenc 




Monch 


Day 
of • 
•lonch 


Hour of Day 


Deg.Hrs. 

CO 

70O 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 




-15.4 


-17.2 


-19.4 


-10 


- 5 


- 5.6 


- 8.6 


-11.6 




Feb. 




- 3.4 


- 4.2 


- 3.4 


7 


1 15.8 


15.8 


12.2 


11.2 




Mar. 







- 2.4 


- 0.2 


11.8 


16.4 


18 


10.4 


8 




Apr. 




24.2 


22.6 


25 


31.4 


37.2 


38.6 


34.8 


33.2 




May 

June 

July 




40.8 


36.2 


43.8 


50.4 


53.8 


56.2 


49.8 


45.8 






45.2 


45 


51.8 


60.2 


65.2 


67.6 


61.6 


55.8 






56.4 


53.2 


63.8 


70.4 


74.4 


72.2 


67.6 


62.2 




Aug. 




51.8 


48 


56.4 


66.6 


71 


70.4 


61.2 


56.6 




Sept. 




38.4 


36 


41.8 


52.2 


59 


60.2 


47.6 


43 




Occ. 




27.8 


24.8 


27.2 


36 


41.4 


42.8 


37 


32.2 




Nov. 




- 6.8 


- 8.6 


- 7.4 


1.8 


7 


5.6 


6.2 


5.6 




Dec. 




- 8.2 


-11.8 


-13 


- 7.6 


- 3.2 


- 4.6 


- 4.8 


- 3.4 
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TABLE NO. 5 - B 



MILES CITY, 
LOCATION MONTANA 



YEAR 1974 



AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 



\r of day 



01 



04 



07 



10 



13 



16 



19 



22 



Ave 

01 - 22 



Ave 
19 - 04 



Ave 
07 - 16 



Ave 
19 - 07 



Ave 

10 - 16 



Jan 



16 



Feb 



25 



15 



15 



21 



25 



24 



25 



Mar 



28 



?7 



34 



41 



22 



18 



38 



32 



29 



Apr 



41 



38 



May 



46 



43 



44 



37 



43 



42 



53 



57 



56 



34 49 



Ju 



59 



Jul 



69 



Aug 



56 



51 



57 



59 



59 



66 



75 



65 



75 



85 



80 90 77 



58 



55 29 



Sep 



30 



63 



72 



18 



18.8 



16.8 



20.8 



16.4 



22.7 



26 



31.3 



26.8 



34.5 



26.4 



37.7 



31 



34.1 



30 



37.8 



32.8 



40.7 



45 



48.0 



43.3 



52.5 



43.4 



55.3 



52 



48 



52. 369. 



47.3 



56.575.3 



80 



72 



65 



63 



89 



29 



Oct 



42 



40 



42 



37 



Nov 



49 



46 



51 



Dec 



23 



22 



21 



■77 

Ave 



40.5 



38.3 



42.6 



56 



43 



76 39 



81 



73 



77.8 



72 



84.8 



48 



63.6 



58.378.3 



72.6 



88 



68 



62 



66.3 



60.8 



72 



61.2 



35 



32 



35.0 



31.5 45 



62 



60 



52 



64 



29 151. 7[ 



69 



69 



5^ 



46 53 



50.2 



37 



31 



75 39.7 



55 



57.3 



51.8 



63.3 



44.4 51.6 



59.3 



35 



31 



27 



25 



27.1 



56.8 



55.1 



48.3 



43, 



47.3 



24.3 



29 



23.6 



67.3 31.7 



' 



42.7 



51.6 



42.7 



54. 



i 





MTT.ES CITY, 
TABLE NO. 5 - B LOCATION MONTANA YEAR 1975 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




\r of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dm: 


Tr 
Ave 




01 


20 


12 


23 


33 


48 


56 


68 


61 


50 


41 


26 


21 


38.3 




04 


19 


11 


Z2 


32 


46 


54 


65 


58 


47 


39 


24 


20 


36.4 




07 


18 


11 


23 


35 


51 


62 


73 


65 


53 


41 


24 


21 


39.8 




10 


25 


19 


32 


42 


59 


69 


82 


74 


65 


50 


34 


25 


48 




13 


29 


24 


. 36 


46 


62 


73 


87 


80 


71 


56 


40 


29 


52. C 




16 


26 


23 


34 


46 


62 


72 


87 


80 


71 


54 


36 


26 


51.4 




19 


22 


17 


28 


39 


55 


66 


79 


72 


61 


48 


31 


24 


45.1 




22 


21 


15 


25 


36 


51 


60 


72 


65 


55 


44 


28 


22 


41. 2 




Ave 
01 - 22 


22.2 


16.4 


27.7 


38.8 


54.3 


64 


76.8 


69.4 


58.4 


47.3 


31.0 


22.6 


44.1 




Ave 
19 - 04 


20.5 


13.8 


24.5 


35 


50 


59 


71 


64 


53.3 


43 


27.3 


21.8 


40.3 




Ave 
07 - 16 


24.5 


19.3 


31.3 


42.3 


58.5 


69 


82.3 


74.8 


65 


50.3 


33.5 


25.3 


48 




Ave 
19 - 07 


20 


13.2 


24.2 


35 50.2 


59.6 


71.4 


64.2 


53.2 


42.6 


26.6 


21.6 


40.2 




Ave 

10 - 16 26.7 


22 


34 


44.7 


61 


71.3 


85.3 


78 . 


69 


53.3 


36.7 


26.7 


50.7 
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MILES CITY, 
TABLE NO. 5 - B LOCATION MONTANA YEAR 1976 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR IHCREWNTS 




\r of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Tr 
Ave 




01 


17 


29 


26 


42 


50 


58 


67 


65 


54 


39 


25 


24 


41.3 




OA 


16 


27 


24 


40 


47 


56 


64 


62 


50 


36 


23 


23 


39 




07 


16 


27 


27 


44 


57 


63 


73 


69 


56 


38 


23 


22 


42.9 




10 


_22 


35 


37 


51 


66 


71 


83 


80 


70 


49 


34 


28 


52.2 




13 


24 


40 


42 


57 


69 


75 


88 


85 


76 


54 


40 


32 


56.8 




16 


2 2 


37 


41 


bb 


by 


/b 


87 


85 


75 


52 


35 


29 


55.3 




19 


20 


32 


33 


50 


61 


68 


78 


76 


65 


45 


29 


26 


48*.6 




22 


19 


29 


30 


46 


55 


62 


72 


69 


58 


41 


25 


25 


44.3 




Ave 
01 - 22 


18.6 


32.4 


32.5 


48.6 


59.1 


65. e 


76.4 


74.1 


62.9 


44.2 


29.4 


25.5 


47.4 




Ave 
19 - OA 


18 


29.3 


28.3 


44.5 


53.3 


61.3 


70.3 


68 


56.8 


40.3 


25.5 


24.5 


43.3 




Ave 
07 - 16 


21 


34.8 


36.8 


52 


65.3 


71.: 


82.8 


79.8 


69.3 


48.3 


33 


27.8 


51.8 




Ave 

19 - 07 


17.6 


28.8 


28 


44.4 


1 
54 


1 

oi.b 


/U.8 


68.2 


56.6 


39.8 


25 


24 


43.2 




Ave 

10 - 16 


22.7 


37.3 


40 


54.7 


68 


74 


86 


83.3 


73.7 


51.7 


36.3 


29.7 


id 





MILES CITY, 
TABLE NO. 5 - B LOCATION MDNTAHA TEAM 1^77 

AVJERAGE MONTHLY TEMPERATURE BY THE ^KMITH - 3 TOOR INCREMEMTS 




It of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug Sep 


Oct 


Hcnr 


Dec 


Yr 
Ave 




01 


6 


27 


29 


43 


54 


62 


65 


58 


53 


42 


24 


13 


39.7 




OA 


5 


25 


27 


39 


51 


60 


63 


56 


51 


40 


23 


12 


37.7 




07 


4 


26 


30 


46 


58 


69 


72 


62 


55 


42 


24 


12 


41.7 




10 


10 


33 


41 


58 


66 


77 


81 


71 


63 


54 


33 


16 


50.3 




13 


13 


39 


46 


64 


71 


82 


85 


76 


69 


59 


37 


18 


54.9 




16 


12 


38 


45 


64 


71 


80 


84 


75 


68 


56 


32 


16 


53.4 




19 


9 


32 


37 


54 


64 


73 


76 


67 


60 


49 


• 

28 


13 


46.8 




22 


8 


30 


32 


48 


58 


67 


70 


62 


56 


45 


26 


14 


43- 




Ave 
01 - 22 


7.7 


3;L-7 


;?(}i2 


§1.2 


§i.4 


,11*1 


74.4 55.8 59.2 


49.1 


28.5 


14.2 


45.9 




Ave 
19 - OA 


7 


28.5 


31.3 


46 


56.8 


65.5 


68.5B0.8 


55 


44 


25.3 


13 


41.8 




Ave 
07 - 16 


9.8 


34 


40.5 


58 


66.5 


77 


80.5 


71 


63.8 


52.8 


31.5 


15.5 


50.1 




Ave 
19 - 07 


6.4 


28 


31* 


46 


57 


66.2 


69.2 


61 


55 


43.6 


25 


12.8 


41.8 




Ave 
10 - 16 


11.7 


36.7 


44 


62 


69.3 


79.7 


83.3 


74 , 


66.7 


56.3 


34 


16.7 


52.9 
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TABLE NO. 5 - B 



MILES CITY, 
LOCATION MONTANA 



YEA R 1978 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 



\t of day 



01 



04 



07 



10 



13 



16 



19 



22 



Ave 
01 - 22 



Ave 
19 - 04 



Ave 
07 - 16 



Ave 
19 - 07 

Ave 
10 - 16 



Jan 



Feb 



Mar 



27 



25 



Apr 



40 



38 



26 



14 



18 



16 



13 



34 



39 



38 



43 



May 



50 



48 



54 



Ju 



57 



55 



50 



55 



54 



32 



10 



2.6 11.4 



1.8 



5.5 



1.6 



10 



14 



47 



60 



64 



64 



29 44 



31.4 



28.3 



34.3 



9.6 27.8 



16 



37 



46.7 



42.3 



50.5 



42.4 



53 



57 



63 



Jul 



63 



60 



72 



76 



75 



68 



53 



56.756.0 



68 



Aug 



62 



58 



66 



Sep 



55 



53 



57 



77 



76 



82 



80 



73 



61 67 



52 



50.3 



60.571.8 



52.4 



62.7 



82 



82 



67 



Oct 



41 



39 



41 



Nov 



20 



19 



74 



74 



73 



67 



71.5 70.4 



65.8 65 



76.8 



60.866.2 



74.3 79.7 



76.5 



65.2 



64 



59 



53 



59 



57 



48 



20 



Dec 



11 



11 



ir 
Ave 



36.3 



10 



26 



29 



26 



23 



14 



17 



15 



43 



63.0 48.6 



57.8 42.8 



68 



57.6 



80 . 71.7 



52.5 



20 



22.7 



20.5 



25.3 



42.4 20.4 



56.3 



27 



13 



34.5 



38.1 



45, 



50.2 



49 



42. c 



11 



12.8 



11.5 



14 



11.2 



15.3 



38.8 



42 



38.1 



45.8 



38.1 



48.41 



TABLE NO. 5 


- B 






LOCATION 








YEAR 


^^^^^^^ 


AVERAGE MONTHLY TEMPERATURE BY THE MONTH 


- 3 HOUR INCREMENTS 




ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Ave 


01 




























04 




























07 




























10 




























13 




























16 




























19 






















•. 






22 




























Ave 
01 - 22 




























Ave 
19 - 04 




























Ave 
07 - 16 




























Ave 
19 - 07 






% 






















Ave 
10 - 16 
















. 
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TABLE 


NO. 5 - C 


- 1 








LOCATION 


MILE* CITY, 
MONTANA 


FIVE YEA 
AVERAGE YEARLY DAY/NIGHT TEMPERATURE BY THE 


RS 1974-1978 


MONTH 


Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 


>5- 
O 


1974 


16.8 


26.8 


30 


43.: 


47. 


63 


72 


60. £ 


31. f 


45 


51.8 


24.3 


42.7 
40.3 


1975 


20.5 


13.8 


24.5 


35 


50 


59 


71 


64 


53.3 


43 


27.3 


21.8 


1 
cr. 

00 
•H 

2 


1976 


18 


29.3 


28.3 


44.5 


53.3 


61.3 


70.3 


68 


56.8 


40.3 


25.5 


24.5 


43.3 


1977 


7.7 


ji . 7 


J £ . 2 


7/1. 2 


ul. 4 


j7x.l 


74.4 


65.659.2 


49.1 


28.5 


14.2 


45.9 


1978 


1.8 


10 
22.3 


28.3 


42.3 


1 ! 

i 

52 60-3 65.8 


65 


57.8 


42.8 


20.5 


11.5 


38.1 


5-Yr. Ave 


13 


29.5 


37.3 


52.8 


62.9 


70.7 


64.7 


51.7 


44 


30.7 


19.3 


42.1 


fH 

1 

r^ 
O 

>> 
CO 

o 


1974 


20.8 


34.5 


37.8 


52.5 


56.5 


75.3 


84.8 


72 


37 


55 


63.3 


29 


51.6 


1975 


24.5 


19.3 


31.3 


42.3 


58.5 


69 


82.3 


74.8 


65 


50.3 


33.5 


25.3 


48 


1976 


21 


34.8 


36.8 


52 


65.3 


71.3 


82.8 


79.8 


69.3 


48.3 


33 


27.8 


51. £ 


1977 


^.H 


1-t 


40 C 


CO 


cc c 


-7 -7 


on c 


71 


63.8 


52.8 


31.5 


15.5 


50.1 


1 
1978 j 


5.-^ 


1 1 


^d . 1 sn, 5 


I i 
5 J . 5 1 7 1 . Sj 76.7 


76.5 


68 


52.5 


25.3 


14 


45. S 


5-Yr. Ave 


16.3 


27.3 


36.1 


51.1 


61.5 


72.9 


31.4 


74.9 


60.6 


51.9 


37.3 


22.3 


49.5 


Day/Night 
Dlf. 


3.3 


5.0 


6.6 


13.8 


8.7 


10.0 


L0.7 


L0.2 


8.9 


7.9 

J 


6.6 


3.0 


7.< 





TABLE 


NO. 5 


. - C 


- 2 










LOCATION 


MILES CITY, 
MONTANA 


FIVE YEARS 1974-1978 


AVERAGE YEARLY DAY/NIGHT TEMPERATURE BY THE MONTH 


Year 


Jan 


Feb 


Mar 


Apr 


r 
May Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 


c 

» 

a 


1974 


L6.4 


26.4 


32.8 


43.4 


48 


63.6 


72.6 


61.2 


31 


44.4 


51.6 


23.6 


42.7 


1975 


20 


13.2 


24.2 


35 


50.2 


59.6 


71.4 


64.253.2 


42.6 


26.6 


21.6 


40.2 


1976 


17.6 


28.8 


28 


44.4 


54 


61.6 


70.8 


68.2 56.639.8 


25 


24 


43.2 


4. 

c 
2 


1977 


6.4 


28 


31 


46 


57 


66.2 


69.2 


61 


55 


43.6 


25 


12.8 


41.8 


1978 


1.6 


9.6 


27.8 


42.4 


52.4 


60.8 


66.2 


65.: 


57.6 


42.4 


20.4 


11.2 


38.1 


5-Yr. Ave 


12.4 


21.2 


23.3 


42.3 52.3 


62.4 


70 


64 


50.7 


42.6 


29.7 


18.6 


41.2 


1 

c 

> 


1974 


22.7 


37.7 


40.7 


55.3 


58.3 


78.3 


88 


75 


39.7 


59.3 


67.3 


31.7 


54.5 


1975 


26.7 


22 


34 


44.7 


61 


71.3 


85.3 


78 


69 


» 
5313 


36.7 


26.7 


50.1 


1976 


22.7 


37.3 


40 


54.7 


68 


74 


86 


83.3 


73.7 


51.7 


36.: 


29.7 


54. i 


1977 


11.7 


36.7 


44 


62 


69.3 


79.: 


83.3 


74 


66.7 


56.3 


34 


16.7 


52. 4 


1978 


7 


16 


37 


53 


62.7 


74.: 


79. ■; 


80 


71.7 


56.3 


27 


15.3 18.4 


5-Yr. Ave 


18.2 


30 


39.2 


54 


63.975.5 


84.5 


78.1 


64.2 


55.4 


40.: 


24 52.3 


Day/Night 
DiF. 


5.8 


8.8 


15.9 


11.7 


11.6 


L3.1 


14.5 


14.1 


13.5 


1 
12. £10. 6 


5.4 11.1 
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TABLE NO. 5 - 


C - 3 






LOCATION MILES CITY, MONTANA 


FIVE 


YEARS 1974-1978 








1 
AVERAGE MONTHLY TEMPERATURE FOR FIVE YEARS BY THE MONTH - - -PROPORTION FACTORS FOR DEGREE HOURS 




Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sept 


Oct 


Nov 


Dec 


Avirige 


PF 
dh 




1974 


18.8 


31.3 


34.1 


48.0 


52.3 


69.0 


77.8 


66.3 


35.0 


50.2 


57.3 


27.1 


47.3 


0.957 




1975 


22.2 


16.4 


27.7 


38.8 


54.3 


64.0 


76.8 


69.4 


58.4 


47.3 


31.0 


22.6 


44.1 


1.027 




1976 


18.6 


32.4 


32.5 


48.6 


■ 59.1 


65.6 


76.4 


74.1 


62.9 


44.2 


29.4 


25.5 


47.4 


0.956 




1977 


7.7 


31.7 


36.2 


51.2 


61.4 


71.1 


74.4 


65.8 


59.2 


49.1 


28.5 


14.2 


45.9 


0.987 




1978 


• 

2.6 


11.4 


31.4 


46.7 


56.7 


66.0 


71.5 


70.4 


63.0 


48.6 


22.7 


12.8 


42.0 


1.079 




5-Yr. 


14.0 


24.6 


32.4 


46.7 


56.8 


67.1 


75.4 


69.2 


55.7 


47.9 


33.8 


20.4 


45.3 


1.000 
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LOCATION MILES 


CITY 


, MONTANA 




MONTH 


June 


MONTHLY WET BULB TEMPERATURE 
1974 . INTERIOR DESIGN 


CONDITIONS _ 


78 °db 




65 ' 


>b 






1 


vb 

T 




Day of Month and Hours of Wet Bulb Temperature Occurrence Above Design Conditions 


Total 
lours 
)ccur fo 
month 


wb 

• 

T 


1 


2 


3 


4 


5 


6 


7 


8" 


9 


10 


11 


12 


13 


14 


15 


16 


17 


1 

|18 19 


20 


1 

21 i 22 


1 
23 


24 


1 
25 


1 1 
26 |27 i 28 


1 
29 i 30 


31 


■BIT 

61 

62 




































1 




1 























60 
61 
62 
63 




































1 










































































! 










63 










































1 






















U 








































• 


1 






















64 


65 






















































3 


3 








6 


65 
-^6" 
*67' 

Tib 

69 
"70 

71* 

72 

73 

7A 

75 

'76 

77 

78 

79 

'80' 

"81 

82 

-83 

84' 

85 

"8^ 

87 

^88 

"89 

90 

91 

"97 

-93 


66 














































6 


3 


3 










3 




15 


67 








































3 










3 





3 
3 


3 




3 




12 
12 
21 


6fl 


































3 






3 








3 








69 


































3 


S 


3 








3 






3 










70 






































3 


9 








6 


3 


6 












27 


71 


































3 




\ 








3 


















9 


72 




































• 


3 












6 














9 


73"- 
















































3 














3 


7*"' 
































































75 


































































76 






































1 
















— 










77" 































































. 


7ft 

































































79 




















































1 








TO" 
HI" 
82" 

dj 
8A 
85 








































































































1 








•■ 

















































































































1 

































































T — 























































86 
87 
8r" 




• 








- 




















































































































































89 

90 

91 

97" 

93 




























































































































































































• 


































































































1 




1 




































T/-.^a 


1 Hn 


iirs < 


Df 0( 


:curi 


-encc 


\ and 


Wei 


ght 


Aver 


age 1 


kJet 


Bulb 


Temperat 


:ure 


for 


Month 
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114 58.8 J 

1 



TABLE NO. 5 - D - 2 WET BULB TEMPERATURE 

Table No. 5 - D - 2 Is a summary of the wet bulb tempera- 
tures compiled from the cllmatologlcal data on the monthly 
Tables No. 5 - D - 1. The hours of occurrence and the 
weighted average wet bulb by the month for five consecutive 
years is sumroerized on Table No. 5 - D - 2. At the 
bottom of the Table the total nuro})er of hours of occurrence 
for the year is listed and the weighted average wet bulb 
calculated. On the right side of the table the five year 
average hours of occurrence is listed and the weight average 
wet bulb calculated. At the bottom of the right coluiui 
the five year weighted average wet bulb temperature is 
given. 





TABLE NO. 5 - D - 2 WET BULB TEMPERATURE j 

FIVE YEAR WEIGHTED AVERAGE BY THE MONTHJ 

LOCATION MILES CITY, MONTANA YEAR 1974-1978 | 




Yr. 


1974 


1975 


1 1 

1976 ; 1977 '' 1978 

• • 


nttrlh 


\ 

J 




Mor 


Hrs 
of 
occ. 


Wt. 
Ave 

wb 

T 


Hrs 
of 
occ. 


Wt. 

Ave 

wb 

T 


Hrs 
of 
occ. 


fWc. Wt. 
( Ave "^^ Ave 
; wb , °^ wb 

q« . OCC . •*< 


Hrs 

of 

OCC. 


|Wt. 

1 Ave 

wb 

T 


1 WL. 

Of' wb 
occ. j T 




Jan 
















' 


I 




1 

1 
1 






Feb 






























Mar 






























Apr 


3 


65 


















.6 


1 65 






May 














3 


65 


18 


65.8 


1 
4.2 I 65.7 






Ju 

Jul 

Aug 


114 


68.8 


39 


67.2 


48 


66.4 


15 


66.2 


69 


67.4 


1 

1 
57 67.7 






255 


66.7 


216 


82.9 


201 


66.6 


84 


66.1 90 


66.3 


169.2 70.7 






36 


65.7 


45 


66.4 


66 '66 , 


i 

6 ,66 1 15 ; 65.4 


33.6 66 i 






Sep 














12 


66 


24 


66.5 


8.4 


66.1 






Oct 


' 




























Nq\ 




























L 


Dec 






























Total 


414 


67.2 


300 


78.4 


315 


66.4 


120 


66.1 


216 


66.6 




i 





YEARLY & FIVE YEAR WEIGHTED AVERAGE WET BULB TEMPERATURE 
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Due to incon^Jleteness of data from the National 
Oceanic and Atmospheric Administration Environment 
Data Service it was not possible to generate data 
for Table No. 6, Percent of Sunshine. For estimation 
of Percent of Sunshine refer to tables 7 and 8. 
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TABLE NO, 7 - SOLAI^ Er^E^GX AyAIL^BLE 



MILES CITY, MONTANA 


46° N.L. 
P= 1.05 






Single Glazed Collector 










Month 


^T LAT+iO 
BTU/Ft2 


# of Coll Hrs, 


Av. Daytime 
Ambient of 


% Clear 


Rx Days in Mo 
BTD/M0/IfT2 




Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 


232 
260 
266 
251 
232 
223 
227 
242 
254 
247 
245 

227 


6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
5 
5 


20.8 
27.2 
35.9 
51.6 
62.6 
71.2 
81.7 
79.9 
66.7 
55.5 
37.8 
27.1 


45 

46 

42 

43 

52 

6 

87 

84 

67 

65 

47 

48 


19,418 
23,442 
24,243 
22,665 
26,179 
28,098 
42,855 
44,112 
35,738 
34,839 
17,273 
16,889 
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TABLE NO. 7a- SOLAR ENERGY AVAILABLE 



MILES CITY, MONTANA 


46° N.L. 
P= 1.05 






Double Glazed Collector 










1 

Month 


^T LAT+10 
BTU/Ft2 


# of Coll Hrs. 


Av. Daytime 
Ambient of 


% Clear 


Rx Days m Mo 
BTU/MO/FT2 




Jan 
Feb 

Apr 

Jun 
Jul 
Aug 
Sep 

■ ct 

Dec 


220 
247 
252 

238 

212 

215 

230 

• 241 

234 

232 
215 


6 

7 

7 
7 
7 

7 
7 
7 
7 

7 
5 
5 


20.8 
27.2 
35.9 
51.6 
62.6 
71.2 
81.7 
79.9 
66.7 

55.5 
37.8 
27.1 


45 

46 

42 

43 

52 

6 

87 

84 

67 

i 

1 
47 i 

48 


18,414 
22,270 
22,967 
21,491 
24,825 
26,712 
40,590 
41,924 
33,909 

33,006 
16,356 
15,996 
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TABLE NO. 8 - SOLAR ENERGY AVAILABLE 



MILES CITY, MONTANA 


46° N.L. 
P= 1.05 








Concentrating 
Collector 


Month 


Idn 

Av. Val. Direct Norm, 


# Of Coll Hrs. 


Av. 

Daytime T^mb. 


% 
Clear 


R 
BTU/Day 


RX Days Mo 


Jan 


250 


5 


20.8 


45 


563 


17,438 


Feb 


284 


7 


27.2 


46 


914 


25,605 


Mar 


289 


11 


35.9 


42 


1335 


41,391 


Apr 


268 


11 


51.6 


43 


1268 


38,029 


May 


256 


11 


62.6 

• 


52 


1464 


45,394 


Jun 


247 


11 


71.2 


6 


1630 


48,906 


Jul 


248 


11 


81.7 


87 


2373 


73,574 


Aug 


259 


10 


79.9 


84 


2176 


67,444 


Sep 


269 


9 


66.7 


67 


1622 


48,662 


Oct 


267 


7 


55.5 


65 


1213 


37,660 


Nov 


244 


5 


37.8 


47 


573 


15,792 


Dec 


224 


5 


27.1 


48 


538 


16,666 












AV MO 


39,713 
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MISSOULA WEATHER DATA 



Extrapolated froB data piiblished by 
National Oceanic eind Atmospheric Adainistrative 
Environstent Data Service on local cliaatological 
data recor^d Missoula recording station. 
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TABLE NO. 1 



LOCATION MISSOULA, MONTANA YEAR 1974 MONTH June TEMPERATURE RECORD 


D 


Houri Per Day of Given Temperature r 5° Increment 




-ih 


'Ih IH 


IH \ 


2h 


17*1 


22H 


27i!32lj 


37Ji 42% 


47% 52% 


57% 


62^ 


67Jj72% 


77% 


82% 


87% 


92% 97% 


02ij 


07i: 


1 
















. 




6 




3 


3 




6 




6 
















2 






















3 


3 


3 


3 




6 




6 














3 






















6 




3 


9 


6 


















A 
























9 


fi 


9 






















5 






















6 


6 


6 


6 






















6 






















§ 


3 


9 


5 






















7 






















9 


6 


9 
























8 
























12 




3 


6 


3 
















1 


9 




















6 




3 


3 




3 


3 


6 
















10 




















3 




3 


6 






3 


3 


6 














11 






















3 


3 




6 






3 


3 


6 












12 
























3 


^ 




6 




3 


3 


3 


3 










13 


























6 




6 


3 


3 




6 






. 




14 


























3 


3 


3 


3 


3 


3 




6 


t 




15 






























3 


6 6 






3 


1 


■^ 






16 


























3 




6 


3 




3 


3 


3 


3 




1 


17 


























3 


3 




3 


3 


3 


3 




6 








18 




























3 


3 


6 






6 


3 


3 








19 




























3 


3 


3 




6 


3 




6 








20 




























9 




3 


9 


3 














21 




























9 


3 


3 


6 


3 















MISSOULA, MONTANA 



DEGREE HOUR TABLE NO. IB 
5-Year Average 1974 - 1978 




T 

E 
D M 

R 
E 
E 


Temperature 
Range Degrees 

Mean 

Temperature 

Degrees 


Hours ] 

of 
Occur- 
rence 


tlo.of Hours No. of Degree tJo. of Hours 

below Hours of Heating Above 
lemperature Below Temperature Temperature 


No. of Degree 
Hours of Cooling 
Above Temperature 




-20 


- 16 and belou 
- 20 


9.6 


1.92 
3.84 
5.76 
7.68 
9.6 




8760 


564,294.0 




-19 


1.0 


8758.08 
8756.16 
8754.24 


555,538.8 




-18 


3.8 


546,783.6 




-17 


8.6 


538,028.4 




-16 


15.4 


8752.32 


529,273.2 




-15 


-15 thru -11 
-12ii 


18 


13.2 

16.8 

20.4 

24 

27.6 


24.0 


8750.4 
8746.8 
8743.2 
8739.6 
8736 


520,518.0 




-14 


42.6 


511,776.6 




-13 


61.2 


503,035.2 




-12 


79.8 


494,293.8 




-11 


98.4 


485,552.4 




-10 


-10 thru -6 
-7ii 


20.4 


31.68 
35.76 
39.84 
43.92 
48 


117.0 


8732.4 
8728.32 


476,811.0 




- 9 


154.8 


468,088.8 




- ft 


192.6 


8724.24 
8720.16 
8716.08 


459,366.6 




- 7 


230.4 


450,644.4 




- 6 


268.2 


441,922.2 




- 5 


- 5 thru -1 


30.6 


54.12 
60.24 
66.36 
72.48 
78.6 


306.0 


8712 

8705.88 

8699.76 

8693.64 

8687.52 


433,200.0 




- 4 


369.3 


424,503.3 




- 3 


432.6 


415,806.6 




- 2 


495.9 


407,109.9 




- 1 


559.2 


v398,413.2 







thru 4 
2ii 


51.6 


88.92 

99.84 

109.56 

119.88 

130.2 


622.5 


8681.4 

8671.08 

8660.76 

8650.44 

8640.12 


389,716.5 




1 


726.9 


381,060.9 




2 


831.3 


372,405.3 




3 


935.7. 


363,749.7 




4 


1,040.1 


355,094.1 




5 


5 thru 9 


104.4 


151.08 
171.96 
192.84 
213.72 
234.6 


1,144.5 


8629.8 
8608.92 
8588.04 
8567.16 


346,438.5 




6 


1,326.9 ; 


337,860.9 




7 


1,509.3 


329,283.3 




8 


1,691.7 


320,705.7 




9 


1,874.1 


8546.28 


312,128.1 




10 


10 thru 14 


175.2 


269.64 
304.68 
339.72 
374.76 
409.8 


2,056.5 • 


8525.4 


303,550.5 




11 


2,378.7 


8490.36 
8455.32 
8420.28 
8385.24 


295,112.7 




12 


2,700.9 


286,674.9 




13 


3,023.1 


278,237.1 




14 


3,345.3 


269,799.3 




15 


15 thru 19 
17ii 


310.8 


471.96 
534.12 
596.28 
658.44 
720.6 


3,667.5 


8350.2. 
8288.04 
8225.88 


261,361.5 




16 
17 


4.232.7 


253,166.7 




4,797.9 


244,971.9 




18 


5,363.1 


8163.72 
8101.56 


236,777.1 




19 


5,928.3 


228,582.3 




20 




449.4 


810.48 
900.36 
990.24 

1,080.12 

1,170 


6,493.5 


8039.4 

7949.52 

7859.64 

7769.76 

7679.88 


220,387.5 




21 


20 thru 24 


7,438.8 


212,572.8 




22 


22ii 


8,384.1 


204,758.1 




23 


9,329.4 


196,943.4 




24 


10,274.7 


189,128.7 




25 


25 thru 29 


702.6 


1,310.52 
1,451.04 
1,591.56 
1,732.08 
1,872.6 


11,220.0 


7590. 
7449.48 
" 7308.96 
7168.44 


181,314.0 




26 


12,741.3 


174,075.3 




27 




14,262.6 


166,836.6 




28 


27Ji 


15,783.9 


159,597.9 




29 




17,305.2 


7027.92 


152,359.2 




30 


30 thru 34 


1080 


2,088.6 
2,304.6 
2,520.6 
2,736.6 
2,952.6 


18.826.5 


6887.4 


145.120.5 




31 


21.239.1 


6671.4 


138,773.1 




32 


23.651.7 


6455.4 


132.425.7 




33 


32Ji 


26,064.3 


6239.4 


126,078.3 




34 




28,476.9 


6023.4 


119,730.9 




35 




939 


3,140.4 
3,328.2 
3,516 ' 
3,703.8 
3,891.6 


30,889.5 


5807.4 
5619.6 


113,383.5 




36 


35 thru 39 


34,311.6 


108,045.6 




37 
■38" 


; 37J5 


37,733.7 


5431.8 


102,707.7 




41,155.8 


5244 


97,369.8 




39 




44,577.9 


5056.2 


92,031.9 





MISSOULA, MONTANA 



DEGREE HOUR TABLE NO. IB 
5"Year Average 1974 - 1978 



Temperature 
Range Degrees 

Mean 
Temperature 
Degrees 



Hours 

of 
Occur- 
rence 



No. of Hours 

Below 
Tempera 



No. of Degree 
Hours of Heating 
Temperature 



ture Below 



No. of Hours 

Above 
Temperature 



No. of Degree 
Hours of Cooling 
Above Temperature 



AG thru 44 
42^$ 



868.2 



4,065.24 
4,238.88 
4,412.52 
4,586.16 
4,759.8 



48,000.0 



52,325.7 



56,651.4 



60,977.1 



65,302.8 



4868.4 

4694.76 

4521.12 

4347.48 

4173.84 



86,694.0 



82,259.7 



77,825.4 



73,391.1 



68,956.8 



45 thru 49 
47ii 



744.6 



4,908.72 
5,057.64 
5,206.56 
5,355.48 
5,504.4 



69,628.5 



74.760.6 



79,892.7 



85,024.8 



90,156.9 



4000.2 

3851.28 

3702.36 

3553.44 

3404.52 



64,522.5 



60,894.6 



57,266.7 



53,638.8 



50,010.9 



50 thru 54 
52i$ 



713.4 



5,647.08 
5,789.76 
5,932.44 
6,075.12 
6,217.8 



95,289.0 



1 01,150.1 



107,011.2 



112,872.3 



118,733.4 



3255.6 

3112.92 

2970.24 

2827.56 

2684.88 



46,383.0 



43,484.1 



40,585.2 



37,686.3 



34,787.4 



55 thru 59 
51h 



101.4 



6,359.28 
6,500.76 
6,642.24 
6,783.72 
6,925.2 



124,594.5 



131,166.0 



137,737.5 



144,309.0 



150,880.5 



2542.2 

2400.72 

2259.24 

2117.76 

1976.28 



31,888.5 



29,700.0 



27,511.5 



25,323.0 



23,134.5 



60 thru 64 
62ii 



553.2 



7,035.84 
7,146.48 
7,257.12 
7,367.76 
7,478.4 



157,452.0 



164,653.8 



171,855.6 



179,057.4 



186,259.2 



1834.8 

1724.16 

1613.52 

1502.88 

1392.24 



20,946.0 



19,387.8 



17,829.6 



16,271.4 



14,713.2 



67 



68 



69 



65 thru 69 
67ii 



389.4 



7,556.28 
7,634.16 
7,712.04 
7,789.92 
7,867.8 



193^461.0 



201,134.1 



208,807.2 



216,480.3 



224,153.4 



1281.6 
1203.72 
1125.84 
1047.96 
970.08 



13,155.0 



12,068.1 



10,981.2 



9,894.3 



8,807.4 



in 



7.q^5.12 



231.826.5 



892.2 



7.720.5 



TABLE NO. 5 



MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: MISSOULA, MONTANA YEAR*. 1974 







Temperature Warmest Day of Mont 
Three Hour Increment 


:h 






-ionth 

1 


Day 
of 
Month 




Hour of Da 


ly 






Deg. Hrs. 

CO 

78° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


15 


. 41 


44 


45 


45 


46 


46 


47 


46 




Feb. 


26 


39 


40 


40 


41 


48 


49 


38 


35 




Mar. 


■ 26 


44 


36 


38 


54 


58 


61 


51 


42 




Apr. 


24 


45 


41 


47 


69 


77 


77 


71 


57 




May 


5 


42 


37 


46 


59 


73 


75 


59 


48 




June 


15' 


67 


65 


74 


85 


91 


95 


72 


64 




July 


19 


58 


56 


67 


79 


92 


95 


78 


68 




Aug. 


5 


62 


56 


65 


77 


89 


93 


80 


70 




Sept. 


25 


44 


38 


45 


62 


75 


85 


69 


49 




Oct. 


1 


43 


39 


42 


57 


73 


71 


56 


49 




Nov. 


21 


42 


47 


52 


54 


57 


53 


50 


48 




Dec. 


21 


33 


40 


34 


45 


37 


30 


25 


24 





Temperature Coldest Day of Month 
Three Hour Increment 


. 


Month 


Day 
of 
lonth 


Hour of Day 


Deg. Hrs. 




01 


OA 


07 


10 


13 


16 


19 


22 


to 
70^ 




Jan. 


6 


-15 


-16 


-17 


-13 


-06 


-04 


-03 


-02 






Feb. 


11 


13 


10 


17 


21 


1 27 


32 


22 


17 






Mar. 


20 


7 


5 


9 


20 


25 


32 


24 


25 






Apr. 


17 


29 


27 


35 


47 


59 


64 


52 


42 






May 

June 

July 


16 


30 


26 


38 


45 


50 


54 


45 


39 






1 


38 


37 


47 


60 


70 


74 


64 


51 






12 


50 


43 


53 


63 


71 


77 


71 


58 






Aug. 


15 


45 


42 


49 


60 


72 


75 


65 


54 






Sept. 


13 


34 


33 


36 


48 


62 


69 


52 


43 






Oct. 


6 


26 


22 


25 


38 


51 


54 


40 


33 






Nov. 


30 


19 


20 


22 


24 


26 


24 


21 


23 






Dec. 


29 


16 


14 


13 


17 


21 


19 


19 


-J^. 
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MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: MISSOULA, MONTANA YEAR: 1975 





Temperature Warmest Day of Month 
Three Hour Increment 




4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs 

CO 

78° 




01 


0^ 


07 


10 


13 


16 


19 


22 




Jan. 


18 


33 


33 


41 


41 


44 


41 


35 


28 






Feb. 


12 


36 


37 


35 


39 


42 


41 


39 


37 






Mar. 


• 15 


28 


29 


30 


38 


42 


50 


40 


38 






Apr. 


13 


31 


27 


36 


50 


61 


61 


49 


41 






May 


14 


43 


37 


47 


60 


74 


82 


66 


57 






June 


12 


47 


44 


54 


70 


80 


78 


69 


56 






July 


10 


72 


61 


73 


86 


95 


95 


86 


78 






Aug. 


5 


62 


56 


65 


77 


91 


92 


79 


66 






Sept. 


7 


52 


44 


51 


68 


79 


85 


66 


54 






Oct. 


5 


43 


43 


42 


57 


72 


76 


57 


52 






Nov. 


3 


53 


44 


43 


59 


61 


59 


49 


41 






Dec. 


3 


48 


50 


50 


44 


56 1 47 


49 


40 





Temperature Coldest Day of Month 
Three Hour Increment 




Month 


Day 
of 
lonch 


!lour of Day 


Deg.Hrs. 




01 


OA 


07 


10 


13 


16 


19 


22 


to 
10^ 




Jan. 


31 


-7 
-2 


-14 


-14 


-10 


1 


5 


3 


-3 






Feb. 


6 


- 5 


- 5 


- 2 


1 7 


8 


9 


11 






Mar. 


28 


10 


7 


10 


19 


30 


31 


30 


30 






Apr. 


. 1 


21 


18 


18 


25 


34 


32 


25 


20 






May 

June 

July 


1 


29 


27 


35 


45 


55 


54 


50 


39 






28 


37 


39 


47 


55 58 


60 


56 


47 






1 


52 


46 


54 


68 


79 


64 


65 


59 






Aug. 


25 


42 


37 


44 


56 


65 
62 


66 


57 


48 






Sept. 


19 


34 


32 


36 


48 


64 


53 


40 






Oct. 


23 


28 


27 


28 


31 


37 


36 


28 


28 






Nov. 


30 


-2 


5 


7 


10 


13 


13 


14 


16 






Dec. 


16 


4 


6 


4 


11 


18 


18 


15 


15 
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MONTHLY EXTREME TEhlPERATURE 
WARMEST AND COLDEST DAY 



LOCATION: MISSOULA, MONTANA 



YEAR: 



F MONTH 

1976 







Temperature Warmest Day of Mont 
Three Hour Increment 


.h 






ionth 


Day 
of 
Month 




Hour of Da 


y 






Deg.Hrs, 

CO 

78° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 


27 


30 


30 


35 


45 


45 


45 


41 


41 




Feb. 


23 


30 


30 


28 


40 


54 


50 


43 


41 




Mar. 


■ 31 


32 


31 


34 


55 


66 


62 


53 


40 




Apr. 


11 


38 


35 


42 


58 


71 


75 


60 


53 




May 


27 


45 


51 


55 


72 


85 


86 


73 


61 




June 


29 


69 


67 


71 


81 


90 


89 


80 


79 




July 


6 


60 


53 


65 


78 


91 


93 


82 


69 




Aug. 


6 


54 


50 


62 


75 


87 


82 


74 


65 




Sept. 


1 


53 


46 


55 


70 


83 


90 


69 


65 


* 


Oct. 


1 


48 


40 


43 


61 


73 


77 


58 


55 




Nov. 


9 


42 


41 


41 


46 


55 


48 


37 


37 




Dec. 


27 


36 


40 


36 


40 


40 


37 


30 


24 





Temperature Coldest Day of Month 
Three Hour Increment 


. 


Month 


Day 
of - 
lonch 


Hour of Day 


Deg.Hrs. 




01 


OA 


07 


10 


13 


16 


19 


22 


to 
70° 




Jan. 


1 


10 


6 


3 


8 


11 


12 


11 


6 






Feb. 


5 


8 


5 


3 


9 


1 17 


21 


15 


12 






Mar. 


3 


5 


-2 


1 


8 


16 


18 


13 


8 






Apr. 


3 


29 


28 


31 


42 


54 


60 


48 


40 






May 

June 

July 


15 


38 


31 


43 


56 


66 


68 


59 


47 






26 


36 


32 


47 


57 


66 


68 


60 


47 






13 


47 


42 


53 


65 


71 


76 


69 


53 






Aug. 


27 


37 


36 


44 


57 


67 


71 


62 


52 






Sept. 


9 


38 


34 


39 


54 


68 


74 


55 


45 






Oct. 


19 


21 


20 


21 


35 


47 


50 


35 


28 






Nov. 


27 


1 


6 





8 


14 


13 


12 


14 






Dec. 


20 


8 


5 


7 


11 


21 


19 


13 


11 . 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCATION: MISSOULA, MONTANA YEAR: 1911 



Temperature Warmest Day of Month 
Three Hour Increment 


4onth 


Day 
of 
Month 


Hour of Day 


Deg.Hrs, 

CO 

78° 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 


18 


32 


31 


32 


34 


42 


43 


38 


37 




Feb. 


18 


39 


38 


32 


42 


55 


55 


39 


31 




Mar. 


• 23 


30 


27 


29 


43 


57 


59 


44 


42 




Apr. 


25 


57 


47 


53 


72 


83 


80 


72 


64 




May 


31 


50 


43 


54 


67 


79 


82 


73 


58 




June 


6 


61 


55 


67 


81 


92 


90 


86 


70 




July 


23 


72 


65 


71 


83 


90 


91 


86 


71 




Aug. 


1 


61 


55 


63 


77 


90 


95 


85 


70 




Sept. 


6 


50 


48 


53 


66 


80 


83 


70 


55 




Oct. 


16 


37 


34 


32 


44 


65 


63 


48 


42 




Nov. 


12 


30 


29 


33 


38 


50 


45 


36 


29 




Dec. 


3 


39 


40 


38 


39 


41 


40 


• 37 


37 





Temperature Coldest Day of Month 
Three Hour Increment 


Month 


Day 
of • 
ionth 


Hour of Day 


Deg.Hrs. 
to 
70° 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 


2 


-4 


-7 


-8 





6 


8 


6 


5 




Feb. 


5 


14 


8 


8 


16 


28 


32 


20 


16 




Mar. 


20 


16 


18 


15 


21 


25 


27 


26 


24 




Apr. 


2 


24 


18 


25 


31 


35 


35 


32 


29 




May 
June 


6 


25 


26 


33 


44 


51 


53 


53 


44 




12 


43 


44 


52 


62 


72 


67 


64 


54 




July 


7 


43 


37 


50 


63 


73 


78 


74 


64 




Aug. 


28 


42 


40 


45 


61 


66 


63 


61 


56 




Sept. 


27 


34 


35 


36 


47 


53 


53 


49 


49 




Oct. 


27 


28 


26 


24 


30 


46 


50 


42 


39 




Nov. 


21 


4 





-2 


5 


13 


14 


12 


13 




Dec. 


31 


15 


14 


3 


9 


13 


9 


-1 


-5 
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MONTHLY EXTREME TEMPERATURE 
WARMEST AND COLDEST DAY OF MONTH 
LOCATION: MISSOULA, MONTANA YEAR: _^^^ 



Temperature Warmest Day of Month 
Three Hour Increment 


^onth 


Day 
of 
Month 




Hour of Da 


y 






Deg. Hrs. 

CO 

78° 


01 


04 


07 


10 


13 


16 


19 


22 


Jan. 


6 


. 38 


37 


36 


37 


39 


35 


35 


35 




Feb. 


3 


36 


37 


32 


33 


40 


40 


34 


34 




Mar. 


• 29 


40 


36 


38 


54 


72 


75 


60 


51 




Apr. 


25 


47 


47 


48 


60 


71 


68 


63 


60 




May 


20 


45 


39 


50 


64 


70 


72 


66 


52 




June 


28 


53 


47 


60 


73 


87 


87 


77 


63 




July 


26 


60 


50 


61 


77 


90 


95 


86 


74 




Aug. 


5 


63 


64 


68 


80 


91 


94 


83 


66 




Sept. 


4 


62 


54 


61 


74 


84 


87 


79 


67 




Oct. 


8 


38 


38 


37 


54 


67 


70 


53 


44 




Nov. 


7 


33 


30 


31 


46 


58 


57 


53 


59 




Dec. 


11 


23 


24 


33 


32 


38 


35 


35 


30 





Temperature Coldest Day of Month 
Three Hour Increment 


• 


Month 


Day 
of - 
lonth 


Hour of Day 


Deg. Hrs. 




01 


OA 


07 ■ 


10 


13 


16 19 


22 


to 
70° 




Jan. 


2 


-15 


-20 


-20 


-15 


-6 


-7 


-9 


-4 






Feb. 


13 


13 


7 





8 


1 17 


19 


13 


10 






Mar. 


3 


10 


8 


7 


14 


20 


22 


21 


20 






Apr. 


13 


28 


25 


30 


43 


53 


56 


45 


48 






May 

June 

July 


23 


37 


35 


36 


37 32 


33 


33 


34 






1 


41 


34 


47 


58 


64 


67 


60 


50 






19 


44 


43 


52 


65 


70 


72 


68 


58 






Aug. 


28 


45 


43 


48 


60 


72 


75 


66 


55 






Sept. 


17 


33 


28 


32 


45 


55 


55 


46 


42 






Oct. 


31 


24 


20 


18 


32 


42 


44 


28 


26 






Nov. 


19 


12 


10 


9 


9 


10 


10 


10 


9 






Dec. 


31 


-13 


-16 


-20 


-17 


-12 


-12 


-19 


-22 







- 159 - 



TABLE NO. 5 A 

MONTHLY EXTREME TEMPERATURE 

WARMEST AND COLDEST DAY OF MONTH 

LOCATION: MISSOULA, MONTANA YEAR: AVERAGE - 1974-1978 





Temperature Warmesc 
Three Hour Inc 


Day of Month 
rement 




4onth 


Day 
of 
Month 






Hour 


of Day 


Deg.Hrs. 
to 
78° 


01 


OA 


07 


10 


13 


16 


19 


22 


Jan. 




.34.8 


35 


37.8 


40.4 


43.2 


42 


39.2 


37.4 




Feb. 




36 


36.4 


33.4 


39 


47.8 


47 


38.6 


35.6 




Mar. 




34.8 


31.8 


33.8 


48.8 


61.4 


60.2 


49.6 


42.6 




Apt. 




43.6 


39.4 


45.2 


61.8 


72.6 


72.2 


63 


55 




May 




45 


42.4 


50.4 


64.4 


77.4 


79.4 


67.4 


55.2 




June 




59.4 


55.6 


65.2 


78 


88 


87.8 


76.8 


66.4 




July 




66.4 


57 


67.8 


80.6 


91.6 


93.8 


83.6 


72 




Aug. 




60.4 


56.2 


64.6 


77.2 


89.6 


91.2 


80.2 


67.4 




Sept. 




52.2 


46 


53 


68 


80.2 


86 


70.6 


58 




Oct. 




41.8 


38.8 


39.2 


54.6 


70 


71.4 


54.4 


48.4 




Nov. 




40 


38.2 


40 


48.6 


56.2 


52.4 


45 


42.8 




Dec. 




35.8 


38.8 


38.2 


40 


42.4 


37.8 


35.2 


31 





Temperature Coldest Day of Month 
Three Hour Increment 


' 


Month 


Day 
of • 
lonth 


Hour of Day 


Deg.Hrs. 
to 
70° 




01 


OA 


07 


10 


13 


16 


19 


22 




Jan. 




-6.2 


-10.2 


-11.2 


-6 


1.5 


2.8 


1.6 


.4 






Feb. 




9.2 


5 


4.6 


10.4 


19.2 


22.4 


15.8 


13.2 






Mar. 




9.6 


7.2 


8.4 


16.4 


23.2 


26 


22.8 


21.4 






Apr. 




26.2 


23.2 


27.8 


38.4 


47 


49.4 


40.4 


35.8 






May 

June 
July 




31.8 


29 


37 


45.4 


50.8 


52.4 


48' 


40.6 








39 


37.4 


48 


58.4 


66 


67.2 


60.8 


49.8 








47.2 


42.2 


52.4 


64.8 


72.8 


73.4 


69 


57 






Aug. 




42.2 


39.6 


46 


58.8 


68.4 


70 


62.2 


53 






Sept. 




34.6 


32.4 


35.6 


48.4 


60 


63 


51 


43.8 






Oct. 




25.4 


23 


23.2 


33.2 


44.6 


46.8 


34.6 


30.8 






Nov. 




6.8 


8.2 


7.2 


11.2 


15.2 


14.8 


13.8 


15 






Dec. 




6 


4.6 


1.4 


_^^^ 


.J^,^ 


10.6 


5.4 


3.6 




^ 
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Th 



TABLE NO. 5 - B 



MISSOULA, 
LOCATION MONTANA 



YEAR 1974 



AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 



\r of day 



01 



04 



07 



10 



13 



16 



19 



22 



Ave 
01 - 22 



Ave 
19 - 04 



Ave 
07 - 16 



Ave 
19 - 07 



Ave 
10 - 16 



Jan 



19 



18 



19 



Feb 



28 



28 



Mar 



31 



29 



28 



21 33 



25 



24 



22 



22 



37 



38 



Apr 



38 



36 



29 39 44 



May 



40 



38 



Ju 



54 



Jul 



57 



Aug 



56 



50 53 



36 



41 



43 



32 



30 



36 48 



48 



55 



55 



33 



21.2 



31.9 



20.3 



22.3 



20 



23.3 



29.5 



34 



29.2 



36 



35.4 



32.3 



37.3 



31.6 



40 



42 



53 



58 



58 



51 



59 



69 



61 



72 



78 81 



79 



71 



45.9 



41 



49.3 



40.6 



52.7 



43 60 



48.5 



43 



53.3 



43.2 



56.3 



65 



Sep 



46 



53 



58 



68 



77 



82 



74 



63 



68.1 



58.atel.8 



71.374 



58.361.6 59 



42 



Oct 



36 



33 



Nov 



31 



31 



46 



59 



70 



78 72 



68 



60 



65.1 



59.3 



70.3 



75.378.3 



74.3 



59 46 



33 



48 



59 



60 



51 



57.1 



49.5 



61.8 



48.8 



67 



40 



31 



Dec 



27 



Ave 



38.6 



26 



36.4 



25 



35 28 



47.5 



41 



38 



34 



32 



46.3 



38.8 



50 



32 



30 



39.3 



54.5 



54.8 



27 47.3 



27 



41:9 



34.7 27.8 



32 



36.3 



37.6 31.8 



55.7 



38 



26.8 



28.8 



26.4 



30 



45.6 



41.1 



49.1 



40.7 
52.2 





MISSOULA, - 
TABLE NO. 5 - B LOCATION MONTANA YEAR 1975 

■ 
AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 

•3 




01 


23 


19 


29 


32 


41 


46 


61 


52 


44 


39 


26 


24 


16.3 




04 


21 


19 


28 


31 


39 


45 


57 


49 


41 . 


37 


25 


25 


14& 




07 


21 


19 


27 


33 


45 


52 


65 


55 


45 


38 


24 


24 


""] 




10 


24 


23 


33 


42 


53 


61 


76 


65 


59 


44 


31 


27 


14. r 




13 


27 


28 


.38 


47 


57 


66 


84 


73 


70 


51 


37 


30 


50?] 




16 


26 


28 


39 


47 


57 


65 


85 


74 


72 


49 


34 


28 


3 

50.* 




19 


24 


24 


34 


40 


52 


59 


76 


65 


58 


41 


29 


26 


J 

44 




22 


23 


23 


31 


35 


46 


51 


67 


57 


48 


39 


27 


24 


d] 




Ave 
01 - 22 


22.7 


22.4 


33 


39.3 


49.2 


55.471.8 


62.1 


56.1 


43.6 


30.4 


25.7 


42.6 

1 




Ave 
19 - 04 


22.8 


21.3 


30.5 


34.5 


44.5 


50.365.3 


55.8 


47.8 


39 


26.8 


24.8 


38. # 




Ave 
07 - 16 


24.5 


24.5 


34.3 


42.3 


53 


61 


77.5 


66.8 


61.5 


45.5 


31.5 


27.3 


H 




Ave 
19 - 07 


22.4 


20.8 


2918 


34.2 


44.6 


50. €65. 2 


55.6 


47.2 


38.8 


26.2 


24.6 


38.3 




Ave 
10 - 16 


25.7 


26.3 


36.7 


45.3 


55.7 


64 


81.7 


70.7 


67 


48 


34 


28.3 


48 .J 



I 
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TABLE NO. 5 - B 



MISSOULA, 
LOCATION MONTANA 



YEAR 1976 



AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 



ir of day 



01 



OA 



07 



10 



13 



16 



19 



22 



Ave 
01 - 22 



Ave 
19 - OA 



Ave 
07 - 16 



Ave 
19 - 07 

Ave 
10 - 16 



Jan 



26 



25 



25 



29 



33 



32 



Feb 



29 



27 



26 



31 



36 



Mar 



30 



Apr 



23 



28 



35 



41 



36 



29 



28 



28 



27 



29.8 



26.6 



31.3 



32 



31 



31.7 



29.8 



41 



38 



36 43 



May 



45 



40 



48 



55 



56 



49 



60 



67 



Ju 



48 



46 



52 



60 



66 



Jul 



56 



52 



61 



71 



79 



Aug 



Sep 



54 



50 



56 



66 



75 



68 66 



81 



35 



32 



34.8 



31.3 



32.3 36.3 



29 



34.3 



30.6 



39 



48 



42 



46.3 



41 



49.8 



40. £ 



53 



60 



52 



55 



56.8 



50 



61 



49. £ 



65 



61 



53 



52 



61 



52 



64 



73 



62 



66.8 



60.0 



73 



60.8 



75 



48 



44 



48 



Oct 



37 



33 



60 



71 



66 



58 



63.2 



57 



68 



73 



60 



52 



34 



Nov 



29 



28 



46 



55 



55 



44 



39 



27 



34 



40 



37 



Dec 



22 



38.5 



21 



TT 

Ave 



21 36.1 



38.9 



25 



30 



31 



30 



57.4 



51 



63 



56.8 



77 



72 



50.4 



68 



43.9 



38.3 



47.5 



37.4 



52 



32.3 



29.5 



34.5 



29 



37 



28 



25 



22 



24.4 



47.1 



54 



54 



47 



41.. 8 



22.5 



26 



22.2 



27.7 



45.1 



40.9 



48. 



40.5 



51. 





MISSOULA, 
TABLE NO. 5 - B LOCATION MONTANA YEAR 1977 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 




ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 




01 


16 


27 


29 


37 


42 


55 


56 


59 


47 


37 


29 


25 


38.3 




OA 


15 


25 


?8 


32 


40 


50 


53 


54 


45 


35 


28 


24 


35.8 




07 


14 


23 


29 


38 


46 


59 


60 


61 


47 


35 


27 


24 


38. € 




10 


19 


32 


35 


51 


54 


70 


70 


71 


56 


43 


32 


25 


16.5 




13 


24 


39 


. 41 


61 


59 


76 


77 


80 


64 


54 


36 


28 


53.3 




16 


24 


41 


42 


62 


59 


76 


78 


79 


65 


54 


35 


27 


53.5 




19 


19 


32 


35 


52 


53 


70 


72 


72 


57 


44 


31 


.25 


46.8 




22 


J-8 


29 


31 


44 


46 


60 


63 


63 


51 


40 


29 


24 


4115 




Ave 
01 - 22 


18.6 


31.9 


34.2 


46.9 


50.3 


63.465.8 


67.6 


54.6 


44.2 


31.3 


24.5 


44.4 




Ave 
19 - OA 


17 


28.3 


30.8 


41.3 


45.3 


58. £ 


61 


62 


50 


39 


29.3 


24.5 


40.6 




Ave 
07 - 16 


20.3 


33.8 


36.8 


53 


54.5 


70.2 


71.3 


72.8 


58 


46.5 


32.5 


26 


48 




Ave 
19 - 07 


16.4 


27.2 


30*. 4 


40.6 


45.4 


58. £60. 8 


61.8 


49.4 


38.2 


28.8 


24.4 


40.2 




Ave 
10 - 16 


22.3 


37.3 


39.3 


58 


57.3 


74 


75 


76.7 


61.7 


50.3 


34.3 


26.7 


51.1 



_ 1 CO _ 





MISSOULA, 1 
TABLE NO. 5 - B LOCATION MONTANA YEAR 1978 1 

AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS | 




Ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


^r 
Ave 




01 


23 


26 


33 


40 


43 


50 


54 


54 


48 


38 


24 


15 


37.3 




04 


22 


25 


31 


38 


41 


46 


51 


50 


45 


35 


23 


15 


35.2 




07 


22 


24 


31 


39 


45 


55 


59 


56 


47 


34 


23 


14 


37.4 




10 


24 


27 


40 


49 


51 


65 


70 


66 


56 


47 


27 


16 


44.8 




13 


28 


32 


48 


54 


55 


71 


78 


75 


64 


57 


32 


20 


51.2 




16 


27 


33 


49 


53 


56 


71 


78 


75 


66 


58 


30 


19 


51.3 




19 


24 


29 


41 


46 


50 


65 


72 


68 


56 


47 


26* 


18 


45.2 




22 


24 


27 


36 


43 


45 


56 


61 


59 


50 


41 


25 


15 


40.2 




Ave 
01 - 22 


24.2 


27.3 


39.8 


46.1 


48.3 


59.6 


65.3 


63.5 


55.1 


45.3 


26.7 


15.9 


43.1 




Ave 
19 - 04 


23.3 


26.8 


35.3 


41.8 


44.8 


54.3 


59.5 


59.8 


49.8 


40.3 


24.5 


15.8 


39.5 




Ave 
07-16 


25.3 


29 


42 


48.8 


51.8 


65.5 


71.3 


68 


58.3 


49 


28 


17.3 


46.2 




Ave 
19 - 07 


23 


26.2 


34.4 


41.2 


44.8 


54.4 


59.4 


57.4 


49.2 


39 


24.2 


15.4 


39.1 




Ave 
10 - 16 


26.3 


30.7 


45.7 


52 


54 


69 


75.3 


72 


62 


54 


29.7 


18.3 


A 



TABLE NO. 5 


- B 






LOCATION 








YEAR 


^^^ t 


AVERAGE MONTHLY TEMPERATURE BY THE MONTH - 3 HOUR INCREMENTS 


■ 


ir of day 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 




01 


























~i 


04 
























1 


07 


























1 


10 


























J 


13 


























] 


16 


























1 


19 


























I 


22 


























I 


Ave 
01 - 22 


























1 


Ave 
19 - 04 


























J 


Ave 
07 - 16 


























J 


Ave 
19 - 07 






« 




















1 


Ave 
10 - 16 
















. 










J 
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TABLE 


NO. 5 - C 


- 1 








LOCATION 


MISSOULA, 
MONTANA 


FIVE YEARS 1974-1978 | 


AVERAGE YEARLY DAY/NIGHT TEMPERATURE BY THE 


MONTH 


Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Ave 


o 


1974 


20.3 


29.5 


32.3 


41 


43 


58.8 


51.8 


59.3 


49.5 


38.8 


32 


26.8 


41.1 


1975 


22.8 


21.3 


30.5 


34.5 


44.5 


50.3 


65.3 


55.8 


47.8 


39 


26.8 


24.8 


38.6 


1 

o\ 

ft 

u 

JZ 
M 
•H 
2 


1976 


27 


29.8 


31.3 


41 


50 


52 


60.8 


57 


51 


38.3 


29.5 


22.5 


40.9 


1977 


17 


28.3 


30.8 


41.3 


45.3 


58.8 


61 


62 


50 


39 


29.3 


24.5 


40. € 


1978 


23.3 


26.8 


35.3 


41.8 


44.8 


54.3 


59.5 


57.8 


49.8 


40.3 


24.5 


15.8 


39.5 


5-Yr. Ave 


22.1 


27.1 


32 


39.9 


45.5 


54.8 


61.7 


58.4 


49.6 


39.1 


28.4 


22.9 


40.1 


«o 


1974 


22.3 


34 


37.3 


49.3 


53.3 


71.3 


74 


70.3 


61.8 


50 


36.3 


28.8 


49.} 


1975 


24.5 


24.5 


34.3 


42.3 


53 


61 


77.5 


66.8 


61.5 


45.5 


31.5 


27.3 


45. f 


I 
o 

a 


1976 


24.8 


32.3 


36.3 


49.8 


61 


61 


73 


68 


63 


47.5 


34.5 


26 


48.5 


1977 


20.3 


33.8 


36.8 


53 


54.5 


70.3 


71.3 


72.8 


58 


46.5 


32.5 


26 


48 


1978 


25.3 


29 


42 


48.8 


51.8 


65.5 


71.: 


68 


58.3 


49 


28 


17.3 


46.2 


5-Yr. Ave 


24.4 


30.7 


37.3 


48.6 


54.7 


65.8 


73.4 


59.2 


60.5 


47.7 


32.6 


25.1 


47.5 


Day/Night 
Dlf. 


2.3 


3.6 


5.3 


8.7 


9.2 


11 


11.7 


L0.8 


10.9 


8.6 

i 


4.2 


2.2 


7.4 





TABLE 


NO. 5 


- C 


- 2 










LOCATION 


MISSOULA, 
MONTANA 


FIVE YEA 
AVERAGE YEARLY DAY /NIGHT TEMPERATURE BY THE MONT 


JIS 1974-1978 


H 


Year 


Jan 


Feb 


Mar 


Apr May 


T ■ 

Ju 


Jul 


Aug 


Sep 


Oct 


Nov 


Dec 


Yr 
Ave 


c 

1 
a 

c 

•f-< 

2 


1974 


20 


29.2 


31.6 


40.6 


43.2 


58.851.6 


59 


48.8 


37.6 


31.8 


26.4 


40.7 


1975 


22.4 


20.8 


29.8 


34.2 


44.6 


50.665.2 


55.6 


47.2 


38.8 


26.2 24.6 


38.3 


1976 


26.6 


29 


30.6 


40.8 


49.8 


52 


60.8 


56.8 


50.4 


37.4 


29 


22.2 


40.5 


, 1977 


16.4 


27.2 


30.4 


40.6 


45.4 


58.850.8 


61.8 


49.4 


38.2 


28.8 


24.4 


40.2 


1978 


23 


26.2 


34.4 


41.2 


44.8 


54.4I59.4 


57.4 


49.2 


39 


24.2 


15.4 


39.1 


5-Yr. Ave 


21.7 


26.5 


31.4 


39.5 


45.6 


54.961.6 


58.1 


49 


38.2 


28 


22.6 


39.6 




1974 


23.3 


36 


40 


52.7 


56.3 


75.378.3 


74.3 


67 


55.7 


38 


30 


52.2 


1975 


25.7 


26.3 


36.7 


45.3 


55.7 


64 81.7 


70.7 


67 


48' 


34 


28.3 


48.6 


1 

c 


1976 


31.3 


34.3 


39 


53 


65 


64 77 


72 


68 


52 . 


37 


27.7 


51.7 


1977 


22.3 


37.3 


39.3 


58 


57.3 


74 75 


76.7 


61.7 


50.3 


34.3 


26.7 


51.1 




1978 


26.3 


30.7 


45.7 


52 


54 


69 


75.3 


72 


62 


54. 


29.7 


18.3 


49.1 


5-Yr. Ave 


25.8 


32.9 


40.1 


52.2 


57.7 


69.377.5 


73.1 


65.1 


52 


34. € 


26.2 


5-0. £ 


Day/Night 
1 Dlf. 


4.1 


6.4 


8.7 


12.7 


12.1 


14.4 


15.9 


15 


16.1 


13.8 


6.6 


3.6 


10." 
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TABLE NO. 5 - C - 3 

AVERAGE MONTHLY TEMPERATURE FOR 


FIVE YEARS 


LOCATION MISSOULA, MONTANA 

1 

BY THE MONTH PROPORTION FACTORS 


FIVE 
FOR DEGREE HOURS 


YEARS 1974-1978 




1 
1 


Year 


Jan 


Feb 


Mar 


Apr 


May 


Ju 


Jul 


Aug 


Sept 


Oct 


Nov 


Dec 


AvifSge 


"» 


1974 


21.2 


31.9 


35.4 


45.9 


48.5 


65 


68.1 


65.1 


57.1 


46.3 


34.7 


27.8 


45.58 


.9688 


1975 


22.7 


22.4 


33 


39.3 


49.2 


55.4 


71.8 


62.1 


56.1 


43.6 


30.4 


25.7 


42.64 


1.0356 


1976 


28 


31.7 


34.8 


46.3 


55 


56.8 


66.8 


63.2 


57.4 


43.9 


32.3 


24.4 


45.05 


.9802 


1977 


18.6 


31.9 


34.2 


46.9 


50.3 


63.4 


65.8 


67.6 


54.6 


44.2 


31.3 


24.5 


44.44 


.9937 


1978 


24.2 


27.3 


39.8 


46.1 


48.3 


59.6 


65.3 


63.5 


55.1 


45.3 


26.7 


15.9 


43.09 


1.0248 


5-Yr. 


22.94 


29.04 


35.44 


44.9 


50.26 


60.04 


67.55 


64.3 


56.05 


44.66 


31.08 


23.66 


44.16 


1.0 



I 
I 
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' " — ' ■■■ f 

MONTHLY WET BULB TEMPERATURE 
LOCATION MISSOULA, MONTANA MONTH J^e, 1974 INTERIOR DESIGN CONDITIONS 78 °db 65 ^wb 


vb 

T 




Day of Month and Hours of Wet Bulb Temperature Occurrence Above Design Conditions 


Total 
lours 


wb 

\ : 
T 


1 


2 


3 


A 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 19 


20 


1 

21 j 22 


1 
|23 


24 


1 

25 


I ; 
26 |27 i 28 


1 

29 1 30 


31 


>ccur fc 
■onth 


bU 










































. 




1 
















60 
61 
62 
63 


61 












































1 




1 
















62 












































( 




1 






1 


' ■ 










63 












































1 






















64 








































• 


























64 


65 




























3 


3 








6 






§ 




















18 


65 


66 




























3 




































3 


67 






























3 


3 




3 


3 








6 




6 
















18 

15 

9 


67' 

r>b 

69 

"70 

-71- 

72 
73 
7A 
75 
'76" 


68 


































3 


3 












3 








69 
70 

7r- 

72 
73 






























3 


3 


3 






























































































































































































• 




























































































/A 


































































75 


































































76 






































1 




























77 




































• 




















. 


1 






77 


78 



































































m 


79 


























1 
























1 




1 








79 

'80' 

81 

82" 

83 

84* 

85 

"86 

87 

~88 

"89 

-90 

91 

97 

93 


8U 
81 
82- 

83 
84 
85 


' 








1 





































— 































































































































































































































































































































— 





86 
17 
88 












- 









































































































































































89 
90 
























































































.. 











































91 
92 
93 






























































• 




































































































'1 


1 1 1 














































— 1 


M«4 


f*h#- 


A'^rav • 


a no I 


Joh RiilK 


TomrtOT*a ^ •ivo 


fr.«- 


Mr^n^ 


K. 






- ififi - 






63 < 


56.9 



TABLE NO. 5 - D - 2 WET BULB TEMPERATURE 

Table No. 5 - D - 2 Is a summary of the wet bulb tempera- 
tures compiled from the cllmatologlcal data on the monthly 
Tables No. 5 - D - 1. The hours of occurrence and the 
weighted average wet bulb by the month for five consecutive 
years is sumroerized on Table No. 5 - D - 2. At the 
bottom of the Table the total number of hours of occurrence 
for the year is listed and the weighted average wet bulb 
calculated. On the right side of the table the five year 
average hours of occurrence is listed and the weight average 
wet bulb calculated. At the bottom of the right column 
the five year weighted average wet bulb temperature is 
given. 
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TABLE NO. 



5 - D - 2 



WET BULB TEMPERATURE j 

FIVE YEAR WEIGHTED AVERAGE BY THE MONTH^ 



LOCATION MISSOULA, MONTANA 



YEAR 



1974-1978 



Yr. 



197 4 



Mon 



JLan 



Feb 



Hrs 
of 
occ, 



197 5 



Wt. 
Ave 

wb 

T 



Hrs 
of 
occ. 



wr 

Ave 

wb 

T 



1976 



1977 



19^ 



Hrs 

of 

occ. 



Ave 
wb 



Hrs 

of 

occ. 



"wrn 

Ave 

wb 

T 



Mar 



Apr 



May 



Ju 
Jul 

Aug 



63 



Sep 



Oct 



Nov 



Dec 



Total 



15 



66.9 



66.8 



84 



65 



66.7 



114 



66 



66.8 



18 



Hrs 

of 

occ 



jwrr 

( Ave 
wb 
T 



AvSriJ* 



nrrr 

Hrs .,., 

Of' Wb 
occ. • »r 



65.5 



66.5 



66 



3 I 65 I 3 
1 * 



66 



65 



123 



66.5 18 : 65.2 



65. i 



66.8 



42 



65.8 



18 



65.5 



65.5 



16.2 66.7 



30.6 66.7 



7.8 65.4; 



54.6 



I 
I 



66.5} I 



YEARLY & FIVE YEAR WEIGHTED AVERAGE WET BULB TEMPERATURE !j 



I 



• I 



TABLE NO. 6 - PERCENT SUNSHINE 



FrjDn the Cllmatologlcal Data for each month » as published by the 
National Cllmatologlcal Center » the dally and. average dally sunshine 
for the month can be obtained. This data has been compiled In 
Table No. 6 for the 5-year period 1W4: - 1978, and the 5-year 
monthly average calculated. 

This information can be used when calculating the effect of solar 
gain over a span of time. 

The average percent of sunshine for the six month air conditioning 
season In Toledo, Ohio Is 55. 5Z based upon the five-year average of 
mid April to mid October. 



TABLE NO. 6 Location 
PERCENT OF SUNSHINE - MONTHLY AVERAGE 


MISSOULA, 
MONTANA 




MONTH 


YEAR 


FIVE 

TEAR 

AVERAGE 


1974 


1975 


1976 


1977 


1978 


Jan. 


30 


21 


34 


26 


22 


26.6 


Feb. 


36 


36 


46 


54 


37 


41.8 


Mar. 


43 


50 


55 


3^9 


69 


51.2 


Aor. 


43 


44 


55 


71 


54 


53.4 


Mav 


45 


45 


67 


29 


31 


53.4 


-Tun - 


76 


44 


50 


58 


63 


58.2 


Tlfl 


73 


75 


74 


62 


71 


71.0 


Aug. 


68 


63 


62 


67 


67 


65.4 


Sept. 


83 


• 88 


79 


49 


49 


69.6 


Oct. 


78 


30 


65 


56 


71 


60.0 


Nov. 


28 


34 


37 


30 


30 


31.8 


Dec, 


24 


24 


14 


23 


38 


24.6 


1 Yearly 


52.3 


46.2 


53.2 


47 


54.1 


50.6 1 
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TABLE NO, 7 - SOLAI^ El^I^GX AyAII^ABLE 



46° N.L. 
MISSOULA, MONTANA P= 1.1 - Slimmer Single Glazed Collector 

1.0 - Winter 




Month 


^T LAT+10 
BTU/Ft2 


# of Coll Hrs. 


Av. Daytime 
Ambient of 


% Clear 


Rx Days in Mo 
BTU/M0/FT2 




Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 


221 
248 
254 
263 
243 
234 
238 

253 
266 
236 
234 
217 


6 

7 
7 
7 
7 
7 
7 
7 

7 
7 
5 
5 


24.7 
31.5 
38.6 
50.3 
59.1 
65.7 
75.5 
73.8 

63.1 
50.5 
36.6 
28.3 


28 
39 
49 
52 
56 
57 
79 
74 

65 
51 
32 
25 


11,510 
18,957 
27,008 
28,720 
29,529 
28,010 
40,800 
40,627 

36,309 

26,118 

11,232 

8,409 
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TABLE MO, 7a- SOLAR ENERGY AVAILABLE 



MISSOULA, MONTANA 


46° N.L. 

P= 1.1 - Sumner 






Double Glazed Collector 






l.b - Winter i 


Month 


^T LAT+IO 
BTU/Ft2 


# of Coll Hrs. 


Av. Daytime 
Ambient of 


% Clear 


Rx Days in Mo 
BTU/MO/FT2 




Jan 
Feb 
Mar 

Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 


210 
235 
241 
249 
230 
222 
226 

240 
252 
224 
222 
206 


6 
7 
7 

7 
7 
7 
7 

7 
7 
7 
5 
5 


24.7 
31.5 
38.6 
50.3 
59.1 
65.7 
75.5 

73.8 
63.1 
50.5 
36.6 
28.3 


28 
39 
49 
52 
56 
57 
79 

74 
65 
51 
32 
25 


10,937 
17,963 
25,626 
27,191 
27,950 
26,573 
38,743 

38,539 
34,398 
24,790 
10,656 
7,983 
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TABLE NO. 8 - SOLAR ENERGY AVAILABLE 





MISSOULA, MONTANA 


46°N.L. 
P= 1.1 - Summer 
1.0 - Winter 








Concentrating 
Collector 






Month 


Idn 

Av. Val. Direct Norm. 


# Of Coll Hrs. 


Av. 

Daytime Amb. 


% 
Clear 


R 
BTU/Day 


RX Days Mo 


Jan 




238 


5 


24.7 


28 


333 


10,329 


Feb 




270 


7 


31.5 


39 


737 


20,639 


Mar 




275 


9 


38.6 


49 


1213 


37,595 


Apr 




280 


11 


50.3 


52 


1602 


48,048 


Mai 




268 


11 


59.1 


56 


1651 


51,177 


Jur* 




259 


11 


65.7 


57 


1624 


48,718 


Jul 




259 


11 


75.5 


79 


2251 


69,772 


Aug 




271 


10 


73.8 


74 


2005 


62,167 


Set 




282 


9 


63.1 


65 


1650 


49,491 


Oct 




254 


7 


50.5 


51 


907 


28,110 


Nov 




233 


5 


36.6 


32 


373 


11,184 


Dec 




214 


5 


28.3 


25 


268 


8,293 












AV MO 


37,127 









- 171 - 



TABLE NO. 4 SERIES 



Average Temperature Difference For 
Estimating Annual Energy Use (Roofs) 

Average Temperature Difference For 
Estimating Annual Energy Use (Walls) 

Direct Solar And Diffused Sky Radiation 
For Glass 

Shading Coefficients And "U" Values For 
Glass 
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TABLE NO. AA-3 AVERAGE TEMPERATURE DIFFERENCE FOR ESTIMATING 
ROOFS ( CLDT ) 


ANNUAL ENERGY USE 










\ 


Roof 
No. 


*Upper No. without ceiling 
ROOF DESCRIPTION 

*Lower No. with ceiling 


AVERAGE TEbtPEIlATURE DIFFERENCE 








SOLAR TIME 


WITHOUT 
CEILING 


CEILING 


7 


8 


9 


10 


11 


12 


! 

13i 14 

1 


15 


16 


17 


18 


AV 


TIME 
9-17 


TIME 
7-18 


TIME 
9-17 


TIME 1 
7-13 ' 


1 


Sheet Steel with 1" or 2" insulation 


6 
-1 
-2 

2 


19 

9 


34 
23 


49 
37 
27 
13 


61 
50 
39 
21 


71 
62 
52 
30 


78I79 
71 77 
62 7'0 

40 48 

1 


77 70 

78 174 


59 
67 

To 

62 


A5 
56 
62 
61 


5A 
50 
A6 
35 


6A 


5A 


60 


50 
35 


i 


2 


1" wood with 1" insulation 


4 
3 


14 
7 


7A 
55 


7A 
60 


5A 


A6 


AO 


( 
1 


3 


4" light weight concrete 


-3 



1 



9 
4 


20 
10 


32 
19 


49 
29 


55 
39 


64 
48 


70 
56 


73 
62 


71 
65 
66 
A6 


66 
6A 


A2 
33 


AS A2 


37 


33 ( 


4 


2" heavy weight concrete with 1" or 2" of insulation 


-1 
13 


3 
13 


11 
14 


20 
16 


30 
20 


41 
25 


51 
30 


59 
35 


65 
39 


66 
A3 


62 
A6 


39 
28 


A5 


39 


30 


1' 

28 '! 

f 


5 


1" wood with 2" insulation 


-6 
5 


-3 

5 


5 
7 


16 
12 


27 

18 


39 
25 


A9 
33 


57 

41 


63 
A8 


6A 
53 


62 
57 


57 
57 


36 

30 


A2 


36 


33 


H 
30 1 


6 


6" light weight concrete 


1 
10 


1 
8 


3 

7 


7 
8 


15 
11 


23 

16 


33 
22 


A3 
29 


51 
36 


58 
A2 


62 
A8 


6A 
52 


30 
2A 


33 


30 


2A 


2A 




7 


2V wood with 1" insulation 


7 
18 


6 
16 


6 

15 


9 
15 


13 
16 


20 27 

18 21 


34 

25 


A2 
30 


A8 

3 A 


53 

38 


55 

AT 


27 

2 A 


28 


27 


2A 


2A 


5 


8 


8: light weight concrete 


11 
20 


9 
18 


7 
15 


7 

lA 


9 
14 


13 

15 


19 
17 


25 
20 


33 
25. 


39 
29 


A6 
3A 


50 
38 


22 
22 


22 


22 


20 


22 ; 


9 


4" heavy weight concrete with 1" or 2" insulation 


8 
21 


8 
20 


10 
20 


14 
21 


20 
22 


26 
24 


33 
27 


40 
29 


46 
32 


50 
3A 


53 
36 


53 
38 


30 
27 


32 


30 


27 


27 


1 

-i 


10 


2h" wood deck with 2" insulation 


10 
22 


9 
20 


8 
18 


9 
18 


13 
18 


17 
20 


23 
22 


29 
25 


36 
28 


Al 
32 


A6 
35 


A9 
38 


23 
2A 


23 


23 


23 


2A 


w 

-1 


11 


Roof terrace system 

1 


16 
24 

15 
23 
21 
27 


14 
23 


13 
22 


13 
22 


15 
22 


18 
23 


22 
23 


26 
25 


31 
26 


36 
28 


AO 
29 


AA 
31 


2A 
2b 


2A 


2A 


2A 


26 


i 


12 


6" heavy weight concrete with 1" or 2" insulation 


14 14 
22 21 
■20^8 
26 24 


16 
21 
17 
23 


18 
22 
16 
22 


22 
23 

-n 

21 


26 31 36 UO 

25 1 26 28 \M) 


A3IA5! 
32 133 


27 
2 6 
22 
2A 


27 


27 


35- ; 


26 




13 


4" wood with 1" or 2" insulation 


22 


21 I2A 28 32 
22 2A 25 27 


36 
30 


21 


22 


23 


2A 


h 


- Extrapolated from ASHRAE Handbook of Fundamentals 

- Values are approximately correct for months of March, April, May, June, 
July, August, September for 30° North Latitude. .. 
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^^JJ-f^^"^ AVERAGE TEMPERATURE DIFFERENCE 


FOR ESTIMATING ANNUAL ENERGY USE 


1. 

1 

b 

-1 

j 




WALL 
GROUP 


WALL DESCRIPTION 


AVERAGE TEMPERATURE DIFFERENCE 


AVERAGE TEMP. DIFF. 
SOLAR TIME 7-16 




SOLAR TIME 


NO LATITUDE WALL FaCTMC 




7 


8 


9 


10 


11 


12 !.1.3 I.1A !j5 '16 'l7 llH 'aV 


. N NE !•: SI 


• s kw 


w nw .\v 






- A" face brick, insulation or air space, + 8" Common Brick 




1 






--' ■ 


I 

1 
i 


1 

1 


















i 

1 1 




- A" face brick, insulation or air space, + 8" block 


1 














1 




























- A" race brick, insulation and 8" Tile 


19 


19 


17 


18 


16 


16 


16 


16 


16 


17 


18 


18 


17 


11 


16 


21 


19 


15 


19 


20 


16 17 


' ■ 




A 


- 8" concrete wall + 2" insulation and finish 








































1 








- 12" concrete wall + 2" insulation and finish 












































1 








"• 4" face brick, 2" insulation + A" common brick 


1 










































1 






- A" face brick H- 8" common brick 












I 




i 




















1 






- A" face brick, 2" insulation, H- A" concrete 












1 


























- A" face brick, 2" insulation + 8" block 












■i 1 


1 


1 




















B 


- A" face brick, air space or 1" insulation, + 8" tile 

- 8" concrete + 1" or 2" of insulation 


16 


15 


lA 


13 


lA 


lA 14 


15 16 


17 18 20 

1 


15 


10 


16 


20 


18 


13 


16 


17 


13 15 






- 12" concrete 


1 








































- 8" clay tile + 2" insulation 








































1 






- A" face brick, air space, + A" brick 

- A" face brick, air space or 1" insulation + A" common brick 


















. 






















1 






- A" face brick, air space, + 2" concrete 










































J 






- A" face brick, air space, or 1" insulation, -1- 6" or 8" block 








































1 






C 


- A" face brick, insulation, + A" tile 


13 


12 


12 


12 


12 


lA 


lA 


16 


18 


20 


22 2A '15 


9 


16 


22 


20 


lA 


lA 


15 12 15 


1 






- A" face brick, , + 8" tile 




































1 
1 


1 






- 2" insulation + A" concrete 




















1 
























- 8" concrete 






















1 


















1 


1 






- 8" tile + air space and 1" insulation 
















1 
























1 


J 






- A" face brick + A" common brick 




















1 
1 














1 

1 


1 










- A" face brick, air space or insulation, + A" block 


















' 1 ! 








1 




' i 


1 






- A"' face brick, + 8" block 




















1 1 












j 


1 


J 




D 


-,A" face brick, + A" tile 






































1 


' 






- A" face brick, air space, + A" tile 


9 


9 


9 


10 


12 


15 


16 


18 


20 


21 


2A 


27 


16 


9 


18j 


2A 


22 


lA 


" 


lA 11' 16 


1 






- A" concrete + 1" insulation 






















1 




1 










1 
1 




J 






- 8" concrete block, air space and insulation 






































1 


i ' 




- 2" insulation + 4" clay tile 
















1 


1 1 1 
















1 


I 


- 8" tile 






1 


1 








1 

1 








1 






1 






' 




__: 


1 



TABLE 4B-3 AVERAGE TEMPERATURE DIFFERENCE FOR ESTIMATING ANNUAL ENERGY USE 


WALL 
GROUP 


WALL DESCRIPTION 


AVERAGE TEMPERATURE DIFFERENCE 


AVERAGE TEMP. DIFP. 
SOLAR TIME 7-18 


1 


SOLAR TIME 


NO LATITUDE WALL FACl 


.NG 




7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


AV. 


N 


NF. 


E 


SF 


Is 


KW 


Iw 


m 




E 


- 4" face brick + 4" block 

- 4" concrete 

- 2" insulation + 4" concrete block 

- 8" concrete block 

- 4" tile + 1" insulation 


3 


1 
J5 


9 


12 


13 


18 


20 


23 


25 


28 


31 


34 


19 


11 


21 


28 


27 


17 


17 


16 


13 


1 
1 

19 

! 

1 
i 

1 




F 


- 4" concrete block + air space and insulation 

- 4" clay_tile 

- 4" clay tile + air space 


1 
3 


7 


11 


16 


20 


22 


26 


26 


30 


33 


36 


38 


20 


13 


24 


39 


30 


21 


21 


20 


15 


1 

20 




G 


Metal curtain wall with 1", 2" or 3" insulation 
Frame wall + 1" to 3" insulation 


11 


18 


22 


27 


28 


29 


32 


34 


38 


40 


40 


37 


30 


18 


29 


38 


36 


28 


33 


33 

1 


25 


30 

1 






NOTES: 

If indoor temperature is other than 78°, adjust values by 
adding the difference obtained by subtracting indoor temperature 
from 78°. If average daily outdoor temperature is other than 
85°, adjust values by adding the difference obtained by sub- 
tracting 85° from the outdoor temperature. 
For light colored walls multiply values by .65 
Data extrapolated from 1977 ASHRAE Handbook & Fundamentals. 


















1 


1 




1 




1 
! 

1 
1 








1 

1 


! ) 
! t 

! 

1 1 

; t 

1 
1 

! 


1 

; ( 
1 

i 
1 




































- 175 


- 


















TABLE 4C-3 48° N. Latitude 
DIRECT SOLAR AND DIFFUSE SKY RADIATION 


FOR SINGLE COMMON GLASS 


DATE 


SUN TIME 1 


AVERAGE 
8:00 A.M. 

THRU 
6:00 P.M. 


A. M. 


P. M. 1 


8:00 


10:00 


12:00 


2:00 


4:00 


6:00 


1 Mar. 22 
1 Sept. 22 


77 


87 


85 


87 


77 


20 


72 


lApr. 20 
JAug. 24 


83 


82 


76 


82 


83 


30 


73 


May 21 
Jul. 23 


83 


77 


68 


77 


83 


58 


74 


June 21 


82 


75 


64 


75 


82 


63 


74 


Average 


81 


81 


75 


81 


81 


40 


73 


HORIZONTAL GLASS 


, 1 


Mar. 22 
Sept. 22 


67 


156 


188 


156 


67 


20 


109 


Apr. 20 
Aug. 24 


114 


197 


227 


197 


114 


11 


143 


May 21 
Jul. 23 


142 


219 


247 


219 


142 


39 


168 


June 21 


152 


225 


252 


225 


152 


51 


176 


Average 


114 


196 


225 


196 


114 


27 


145 



TABLE 4C-4 1 
DIRECT SOLAR AND DIFFUSE SKY RADIATION | 


DATE 


GLASS FACING 




N 


NE 


E 


SE 


S 


SW 


W 


NV 


Mar. 22 
Sept. 22 


17 


28 


70 


110 


132 


129 


93 


40 


Apr. 20 
Aug. 24 


25 


42 


78 


91 


81 


108 


93 


51 


May 21 
Jul. 23 


31 


46 


78 


90 


78 


101 


103 


67 


June 21 


34 


48 


78 


85 


70 


97 


104 


72 


Average 


26 


40 


76 


95 


73 


110 


97 


55 



TABLE AC-A 
SHADING COEFFICIENTS AND "U" VALUES FOR GLASS 




AVE. 
"U" 


AVERAGE SHADING COEFFICIENT | 


TYPE GLASS 


NO. 
SHADE 


VtNblLAft 
BLINDS 


DRAPERIES 1 




Light 


Med. 


Light 


Med. 


Dark 




Single Layer Clear SS, Ds, 1/8 to 1/A 


1.10 


1.00 


.55 


.64 


.56 


.61 


.72 


^ 


Single Layer - Blue-Green 


1.10 


.75 


.53 


.58 


.48 


.50 


.58 


to 

c 

•H 


Single Layer Grey 


1.10 


.61 


.47 


.50 


.41 


.44 


.48 


Single Layer Bronze 


1.10 


.67 


.47 


.52 


.43 


.46 


.52 


Oi 
N 

rt 

r-t 
O 

<U 
r-t 

O 

Q 


Double Glaze Clear 


.58 


.83 


.50 


.55 


.48 


.52 


.57 


Double Glaze Blue-Green 


.58 


.62 


.40 


.43 


.41 


.43 


.46 


Double Glaze Grey 


.58 


.57 


.37 


.40 


.39 


.41 


.45 


Double Glaze Bronze 


.58 


.63 


.38 


.43 


.41 


.44 


.48 


GO 
C 
•H 
00 


1/4" Laminated Vari-Tran 


1.05 


.35 


.26 


.29 


.27 


.28 


.30 


Monolithic Vari-Tran Clear 


.85 


.32 


.24 


.27 


.25 


.26 


.27 


Monolithic Blue-Green 


1.05 


.57 


.42 


.48 


.42 


.44 


.48 


Monolithic Grey Tuf-Flex 


.95 


.45 


.33 


.37 


.33 


.35 


.40 



